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BRIEF FOR APPELLANTS. 

I 

IN THE ! 

UNITED STATES COURT OF APPEALS 

for the District of Columbia.! 


No. 8093-4-5. 


HOWARD L. REED AND EOHS OIL COMPANY, 

A pUnix, 


v. 

CONWAY P. COE, Appellee. 


Appeals from the District Court of the United States 
for the District of Columbia. I 


JURISDICTIONAL STATEMENT. 

i 

These eases, which were consolidated, involve proceed¬ 
ings under R. S. 4915 (35 U. 8. C. 03), against the Com¬ 
missioner of Patents to authorize the issue of patents on 

i 

three applications tiled hv plaintiff, Ilowaikl L. Reed, 
assignor of a part interest to plaintiff, Fobs Oil Company. 
There are no parties adverse to Reed, except the Com¬ 
missioner of Patents, since none of the applications were 
involved in interference proceedings. The fiinjd rejections 
of the Examiner are found at R. 125, 166 apd 200; the 
decisions of the Board of Appeals at R. 136, lj?2 and 209; 
the Complaints in the District Court at R. 2,113 and 21; 
the judgments of the District Court at R. 12\ 20 and 30 
and the Notice of Appeals to this court at R. li>. 
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STATEMENT OF CASE. 

Introduction. 

This appeal involves three cases in the District Court 
and each case involves an application for patent; these 
are, however, all in the same art, namely, the art of well 
drilling, and particularly the art of drilling oil and gas 
wells. This is apparent from even the claims involved, 
as set forth in the Complaints (R. 8-6, R. 15-16, R. 22-24). 

The reason there are three applications is because of the 
practice of the Patent Office in requiring division (R. 117, 
161). In addition, the successive applications involve suc¬ 
cessive improvements; they are, however, closely related, 
even as to the claims involved; accordingly, for con¬ 
venience, they will be discussed together under convenient 
subdivisions relating to operations. In view of the above, 
the cases were tried together in the District Court and 
they are consolidated in one record by Stipulation and 
order of court (R. 31). 

The testimony is by a single witness, Harold H. Farn- 
ham, whose education has been that of a Chemical Engi- 
neor, and whose experience in this art extends from 1924 
to date (R. 34). His testimony shows that he was not only 
eminently conversant with this art, but with the subject 
of the Reed applications here involved, the prior art and 
their bearing upon the Reed inventions, and all of this is 
based upon practical experience. He was not a profes¬ 
sional patent expert, but one skilled in this art (R. SO). 
There was no dispute by the Commissioner’s attorney as 
to the facts put forward by Farnham, as will be seen by 
the cross-examination (R. 80 etc.). 

T\'e realize that the decision of the Examiner was suc¬ 
cessively affirmed by the Board of Appeals and by the 
District Court. However, this is an exceedingly special 

Note: The claims are set out in the Complaints and reference will be 
had thereto, in view of the fact that the printer did not “enter” the 
amendments to the specifications. 





art which, although clear to those skilled in that art as 
actually practiced, is not clear to those not |so skilled. In 
view of the above, we will give a somewhat ijuore extended 
explanation of the environment than we wojild ordinarily 
deem necessary, based, of course, upon the' testimony of 
the highly skilled Farnham. i 


We believe it will simplify this court’s consideration of 
these consolidated appeals if we rely upon tjypical claims 
and even avoid reliance upon certain claims; the claims 
relied upon are, therefore, as follows, as found in the 
Complaints: 


Ser. No. 92,541—typical claim 2, subordinate claims 
4, :;(), 31 and 32 (K. 3-6); typical claim 3-j-subordinate 
claim 29 (R. 3-5). 

Ser. No. 114,098—typical claim 3 and! subordinate 
claim 8, and typical claim 5 (R. 15). Claims 6 and 7 
can be disregarded. j 

Ser. No. 158,286- -typical claim 6—subordinate claim 
5 (R. 23). Claims 4 and 7 can be disregarded; typical 
claim 10 (R. 24)—subordinate claim 3 (R. 23) — 
claims 2 and 1 can be disregarded. j 

The Well Drilling Art. 


As explained by Farnham, there are two I systems of 
drilling oil wells, namely, the Cable Tool System (R. 35) 
and the Rotary System (R. 36-7). These are I two totally 
different systems; the Reed invention is in t|ie environ¬ 
ment of a Rotary System. i 

The Rotary System of well drilling was explained by 
Farnham (R. 36, etc.) in connection with Exhibit A (R. 
87). Exhibit A contains description and designations, 
which make it readily understandable, so wh will only 
briefly summarize: 

A hollow Drill Pipe, having at its end a Bit, passes 
through a Rotary Table driven by an Engine^ The top 
squared joint of the drill pipe, called a Kelly, couples 
with the rotary table, so as to cause a rotary movement to 
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be imparted to the drill pipe. The drill pipe is suspended 
in the Derrick so as to be susceptible of being raised and 
lowered. The drill pipe is connected by a Mud Hose to a 
Mud Pump, which takes the drilling fluid or Mud from a 
Sump Pit. By this arrangement, during rotation of the 
drill stem, the drilling mud of about the consistency of 
lubricating oil is pumped down the drill pipe, issues 
through holes in the bit and rises outside of the drill pipe 
to the surface, carrying the cuttings with it. This drilling 
fluid then passes to a Settling Trough where the cuttings 
are settled out; the drilling fluid is returned to the sump 
pit for recirculation. 

After drilling several hundred feet a Casing is set in the 
hole and cemented in place at the bottom as hereafter 
described; thereafter, the drilling may proceed for thou¬ 
sands of feet, without additional casing, for the drilling 
mud serves to wall the hole. 

The drilling fluid or mud is made up of water and a 
material which will increase its viscosity and which can 
wall the bore hole; for this purpose ordinary clay is used, 
although a higlilv concentrated colloidal clav, such as 
bentonite, is also used. Frequently, however, high, forma¬ 
tion pressures are encountered, which must be controlled. 
This has been heretofore accomplished by mixing with 
the drilling fluid a material of high specific gravity, such 
hs barytes or iron oxide, which is now known as Weight¬ 
ing Material.* In order to thin the drilling fluid so that 
it will be at the right viscosity a chemical such as 
Stabilite is used. 

The above describes the procedure of drilling before the 
advent of Reed’s inventions; it, however, had limitations 
as will be later brought out. 

When a water sand is encountered this must be shut 
PIT before drilling can be proceeded with; such a pro- 


*A good discussion of this procedure beginning 1922 is given in Judge 
Dawkins' decision in National Co. v. Shreveport Co.. 1 F. Sup. 417, 419. 
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cedure is termed Casing Cementing. The (prior practice 
was described by Farnham (R. 39, etc.) in connection with 
Exhibit B (R. 88), although the lower part|of Exhibit A 
(R. 87) can also be conveniently considered. The drill 
pipe is removed from the bore hole and a Casing is set; 
this casing being provided with a special jlevice known 
as a “Bull Plug,” having side outlets a. 4 close fitting 
plug b is put into the casing, followed by a slhrry of water 
and cement and followed by a second plug c, and followed 
again by water or mud. Pump pressure is then applied to 
the top of the casing, forcing the charge of cement slurry 
which is between the two plugs, down intcj the casing. 
The bottom plug b will pass below the outlets a in the 
bull plug, causing the cement above the bottbm plug b to 
issue between the casing and the walls of t)ie well bore 
or hole as shown by the series of x’s on Exhibit B. The 
whole is then allowed to stand until the cen|ient has set, 
when the drilling is proceeded with through the casing. 
The cemented casing is shown in Exhibit A, als is also the 
drilling below the set casing. The above 4as the pro¬ 
cedure in use before the advent of Reed’s inventions; 
however, it had limitations as shown by Farnham (R. 60), 
because a sealed shut off could not be secured in many 

I 

cases. j 

From the above the following will be seejn: the well 
drilling art is a very specialized art; for we! have here 
conditions not encountered in even closely related arts. 
One of these is the requirement of Walling a bore hole 
by a drilling fluid; another is that formation pressures 
must be controlled and overcome; another is that certain 
formations must be sealed or shut off. The environment 
of well drilling is entirely different than the environment 
of Grouting as practiced in the closing of fissures in dams, 
which forms the subject matter of the Christians’ pat¬ 
ents. Farnham showed this difference in environment 
(R. 42-3). | 






— 6 — 


The Reed Inventions. 

The Reed inventions constitute improvements on the 
art of drilling, walling and casing-cementing of wells. The 
valuable attributes of Reed’s inventions are that they do 
not require any material change in existing equipment or 
even in the details of procedure, a fact which was brought 
out by Farnham (R. 49). # In our further discussion we 
can, therefore, use Exhibit A (R. 87) as Farnham did, 
and note with reference thereto Reed’s variation from that 
procedure. 

Instead of using the ordinary drilling fluid or mud, of 
water and clay, and where high pressures are encountered 
a weighting material, and sometimes a mud thinner, Reed 
employs a material which enables him to accomplish all 
that was done in the prior art and attain additional ad¬ 
vantages and objects, to say nothing of downright im¬ 
provements. 

The material employed by Reed as a drilling fluid, for 
walling the bore hole during drilling, and finally for 
casing-cementing, is one which can be molten to be in 
fluid form, so that it can he circulated during drilling, 
down the drill pipe through the eyes of the bit and up 
outside thereof to cany the cuttings to the surface, to a 
settling trough, where the cuttings can settle, even to a 
sump pit and back for recirculation. This requires some¬ 
thing to melt the material; however, that is not the Reed 
invention. 

As to one of the phases of the invention, the material 
is one of widely variable viscosity dependent on its tem¬ 
perature; and Reed provides for regulation of the temper¬ 
ature. TVe can visualize this by providing regulatable 
heaters on the following parts of Exhibit A (R. 87): the 

•This is substantiated by the Findings <R. 10, Fd. 2; R. 19, Fd. 2; 
R. 28. Fd. 2): by the Board’s decisions (R. 138, 173. 210), and by the 
Examiner’s Statements (R. 133, 170, 206). 





pump suction, the mud hose, and the outlet jihpe from well 
to settling- trough.* | * 

In order, however, to obtain other objects of Reed’s in¬ 
ventions, particularly for the walling of thcj bore hole of 
the well and finally, for cementing of the casing, the mate¬ 
rial is one which, while fluid when hot, is! substantially 
solid at atmospheric temperatures. The materials which 
Reed has found particularly useful for the! purpose are 
asphalt and sulphur; both must, however, be|in such form 
and character, particularly for walling the bore hole and 
cementing of the casing, as to be solid at atmospheric tem¬ 
peratures. That is something which is the very antithesis 
of the prior art relied upon by the Patent Ojffice, because 
these particularly stress the fact that the material should 
not be solid at atmospheric temperatures. 

We will discuss Reed’s inventions, as described in the 
three applications, under a number of sub-headings repre¬ 
senting different or successively restricted phases of 
Reed’s inventions; for some of the applications overlap 
in this respect. These are as follows and the typical claims 
will first be referred to, followed by those alscf relied on. 

I. Formation Pressure Control During Drilling, by the 

employment of a drilling fluid substance of Widely vari¬ 
able viscosity dependent upon its temperaturej and by the 
production of a viscosity of the drilling fluid high enough, 
through regulation of the temperature of th<j* substance, 
in order to secure such control. Ser. No. 92,(541, typical 
claim 2 (R. 3), and claims 4, 30, 31 and 32. 

I 

II. Wall Building While Drilling a Well, by the employ¬ 


ment of a drilling fluid, which is substantia 


atmospheric temperatures, which is maintained in a 


ly solid at 


•Comparing one of Reed’s embodiments, sueh as in the drawing of Ser. 
No. 92.541 (R. 115). which is somewhat diagrammatic in fprm, with ref¬ 
erence to Exhibit A (R. S7). we will see that we have herb a vat S cor¬ 
responding to the sump pit of Exhibit A. a pump 10 corresponding to the 
mud pump, a pump suction 9. a mud hose 11. and an outlejt pipe 5 from 


the well which, in this case, goes to a shake!' screen, which) 
in ordinary practice instead of a settling trough, and hence 
7 to the sump pit. 


is even used 
back by pipe 
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molten condition for circulation, and which is then per¬ 
mitted to cool in order to solidify on and in the walls of the 
bore hole to form a support. Ser. Xo. 92,541, typical claim 
3 (R. 3-4) and claim 29, and by Ser. Xo. 114,09S, typical 
claim 3 (R. 15) and claim 8. 

III. Drilling a Well, by the employment, as a circulating 
drilling fluid, of a molten sulphurous material, which is 
of low viscosity, high density and substantially solid at 
atmospheric temperatures. Ser. Xo. 114,098, typical claim 
5 (R. 15). 

IV. Walling a Bore Hole With Molten Sulphur, by the in¬ 
jection of molten sulphur into the bore hole, which molten 
sulphur is caused to impregnate the wall and is then per¬ 
mitted to solidify within the wall. Ser. Xo. 158,286, typical 
claim 6 and claim 5 (R. 23). 

V. Cementing of a Casing Within a Well, by the employ¬ 
ment of a cementitious material, more particularly a sul¬ 
phurous material, which is hard at atmospheric tempera¬ 
tures, which is forced down the casing and up the out¬ 
side thereof and which is then permitted to solidify. Ser. 
Xo. 158,2S6, typical claim 10 and claim 3 (R. 24). 

We will now consider the various phases of Reed’s in¬ 
ventions under the above-noted subheadings: 

I. Formation Pressure Control During Drilling. 

A rather complete discussion of this is given by Farn- 
ham (R. 48-59), with interposed extracts from the specifi¬ 
cation of application, Ser. Xo. 92,541. We will briefly sum¬ 
marize this as follows in connection with Exhibit A 
(R. 87): 

Let us assume that either molten asphalt or molten 
sulphur is employed whose viscosity varies widely with its 
temperature.* Let us also visualize, for instance, mo- 

•Farnham showed (R. 47) that this is true of asphalt, but is particu¬ 
larly true of sulphur, whose viscosity, even in a molten condition, may 
increase up to one thousand times that of the drilling fluid or mud. This 
is not denied by the Patent Office. See also ‘‘Materials by Farnham” in 
an appendix to this brief. 
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lasses, as Farnhara did (R. 51), which when heated be¬ 
comes thinner, that is, of less viscosity, j and, therefore, 
flows much easier than when cold; accordingly, when it 
is pushed through a pipe there will be a counter resistance 
to its flow, increasing with the viscosity, j 

We have in an oil well two such passagjes, namely, the 
drill pipe down which the fluid flows and the annulus be¬ 
tween the drill pipe and the well bore, including a casing 
up which the fluid flows. Here again the higher the vis¬ 
cosity of the fluid, particularly when flowing upwardly in 
the annulus, the greater will be the counter resistance to 
such flow. As explained by Farnhani (R.j 56-7), in con¬ 
nection with Exhibit G (R. 88), this con niter resistance 
can he considered as if there was a valve placed in the 
outlet at the top of the well, which is opened or closed, 
more or less; this corresponds to conditions where 11 m* 
viscosity of the upflowing fluid is decreased or increased, 
respectively. 

If, now, the temperature of the ingoing fluid be ad¬ 
justed to control its viscosity, the viscosity jif the upflow¬ 
ing fluid will also become affected in the s;pne sense; as 
the viscosity is increased, the counter resistance to upflow 
of the fluid will be increased. This furnishes a very con¬ 
venient way of controlling the formation pressure, pro¬ 
vided that the fluid be one “of widely variable viscosity, 
dependent upon its temperature.” 

As a practical proposition, suppose that a| formation is 
being drilled, which has a high gas pressure Exceeding the 
weight of the column of fluid in the well. Thg effect would 
be to blow the fluid out of the well. In the past this has 
been controlled by the use of a weighting material of 
high specific gravity. In accordance with Reed’s inven¬ 
tion, however, by regulation of the temperature of the 
fluid substance, the counter resistance can be increased, 
so that the formation pressure encountered i|s effectively 
controlled. While, of course, both asphalt knd sulphur 
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have a higher specific gravity than that obtainable with 
a clay fluid; as Farnham testifies (R. 53): 

“Q. Now, as far as the control you have been talk¬ 
ing about of keeping down the pressure at the bottom 
of that well, that is not due to any specific gravity, is 
it? A. No, the greatest effect is due to viscosity 
control. I believe that the back pressure on the sys¬ 
tem from the increased viscosity would be a greater 
factor than specific gravity. 

Q. And in order to do that you have to have some¬ 
thing liquid? A. Oh, yes. 

Q. Something that you can pump? A. Yes. 

Q. Something that you can control the viscosity 
of? A. Yes. 

Q. Due to temperature; is that right? A. That is 
right.” 

That is the Reed invention, which is set forth in the 
above noted claims of Ser. No. 92,541; that is not disclosed 
in the prior art at all. 

II. WaH Building While Drilling a Well. 

Reed employs in the ordinary course of drilling, a ma¬ 
terial which can be maintained in a molten condition for 
circulation, but which is of such a character as to be sub¬ 
stantially solid at atmospheric temperatures, so that when 
it is permitted to cool it will solidify on and in the walls 
of the bore hole. The particular material specified in 
Ser. No. 92,541 is asphalt (R. 103), while the particular 
material specified in Ser. No. 114,098 is sulphur (R. 146). 
Both, however, have the characteristics that they are sub- 
stantiaUy solid at atmospheric temperatures (R. 103, 146), 
a thing which must be kept in mind because of the failure 
of the prior art to disclose that very characteristic. 

The action of Reed’s drilling fluid is entirely different 
than that of the clay-water drilling fluid, with or without a 
weighting material or a mud thinner. As Farnham ex¬ 
plained (R. 37), the action of a drilling mud in forming a 
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wall is to deposit a filter cake of the solid component on 
the wall, resulting from the water passing into the forma¬ 
tion, leaving the clay behind. This water passing into the 
formation containing oil, however, renders it hard to 
produce as the oil may be shut off (B. 77).! Furthermore, 
when what is known as “heaving 1 shale” Js encountered 
the water hydrates this shale, so that it is Jiterally blown 
into the hole adding greatly to the cost of drilling (R. 41). 

Where a material, such as asphalt or sulphur, is used, 
which can be molten so as to act as a drilling fluid, this 
molten material will flow into the formation. This was 
explained by Farnham (R. 52), again as distinguished 
from a situation where a clav-water fluid is employed 
(R. 58). However, when of the proper fonji, it solidifies 
very close to the wall of the hole (R. 77), which stops 
further inflow, and finally forms a hard walj surrounding 
the bore hole, which wall is of gTeat strength. Farnham 
showed (R. 77-8) that the penetration of suyh a material 
is only four to six inches, which “was virtuality like cement 
and sand,” but has a strength ten times that of cement. 
In order to secure such minimum penetration and maxi¬ 
mum strength the material must be one which is substan¬ 
tially solid at atmospheric temperatures; asphalt and 
sulphur meet these conditions, provided tlnjv have that 
characteristic. This means a very definite asphalt (R. 44) 
and, indeed, a definite sulphur (R. 68). The Specifications 
(R. 103, 107, 146, 147) are extremely specific <j>n the above 
noted requirement, which specifically include^ in each of 
the claims relied upon under this feature. 

III. Drilling a Well. 

This feature is supplemental to feature 3jl, although 
here the claim involved (typical claim 5 of application Ser. 
No. 114.098), is restricted to the employment during drill¬ 
ing, and as a circulating drilling fluid, of njolten “sul¬ 
phurous material”; this is, however, specified |as being of 
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low viscosity ami of high density and again substantially 
solid at atmospheric temperatures. The particular em¬ 
bodiment of this application is sulphur (R. 146) although 
the disclosure is not so limited; however it is limited as 
noted above. See here Farnham’s discussion of “sulphur¬ 
ous material” in an appendix to this brief. 

The importance of high density was discussed by Farn- 
ham with reference to sulphur (K. 46); he shows that sul¬ 
phur has a specific gravity of from 1.8 to 2 (R. 46) as dis¬ 
tinguished from a clay-water drilling fluid, having a maxi¬ 
mum specific gravity of 1.3 (R. 45). See appendix. 

IV. Walling a Bore Hole With Molten Sulphur. 

This feature is again supplemental to feature II and in¬ 
volves typical claim 6 and claim 5 of Ser. Xo. 158,286, 
which are restricted to walling a bore hole with molten 
sulphur, by injection of the molten sulphur into the bore 
hole, which sulphur is then caused to impregnate the wall 
and then permitted to solidify within the wall. While it is 
not here stated, as in the claims of features IT and III, 
that the sulphur is one “substantially solid at atmospheric 
temperatures,” the fact that it is permitted “to solidify” 
within the well formation, certainly means that the sul¬ 
phur is one which will so solidify. 

V. Cementing of a Casing Within a Well. 

This is covered by Ser. Xo. 158,286, typical claim 10 

and claim 3 (R. 24 and 23). The process again follows the 

usual one where a slurrv of hvdraulic cement and water is 

• *> 

used, except that Reed employs a cementitious material, 
hard at atmospheric temperatures, and more particularly 
a sulphurous material having such a characteristic. Such 
a material is forced, while molten, down the casing and up 
the outside thereof and is then permitted to solidify. 

Farnham described the Reed process of cementing casing 
as related to the hydraulic cement process (R. 59-60). He 
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showed that whereas the hydraulic cement process is unre¬ 
liable, in that there are many leaks with no guarantee, the 
Reed process provides a sure seal. Moreovejr (R. Gl), that 
while with a hydraulic-cemented casing, it (fan only be re¬ 
claimed by cutting the casing with a kni^e or shooting 
with dyainite, where a casing is cemented) by the Reed 
process, this can be reclaimed by the simple procedure of 
melting the material by the application of t|ie heat to the 
casing, when the casing can be readily withdrawn. 

Farnham’s Opinion on the Reed Processes, j 


Farnharn, who is highly skilled in this art (R. 34, etc.), 
testified from the actual use of the Reed process (R. 77). 
He showed the small penetration of the Reed material, pro¬ 
duced samples of the formation and testijfied that the 
strength was ten times that of cement (R. ^8). Further¬ 
more, that the Reed process is applicable (for universal 
service, requiring no changing of the drilling fluid with 
formations encountered as is the case witjh clav-water 
drilling fluids (R. 78). Furthermore, that it] will consoli¬ 
date heaving shale without hydration; and that the time 
of cementing is reduced. Farnharn finally testifies (R. 79): 

I 

“Q. Considering this entire matter, del vou think it 
is a substantial contribution to the art, or .just a little 
thing? A. No, it is a substantial contribution.” 

The Prior Art as Related to the Reed Inventions. 


We will discuss here the prior art patents |and publica¬ 
tions as related to the five phases of the Ree<ji inventions, 
and we will take these up in a logical order. In an appendix 
attached to this brief, there is a discussion of ^he materials 
employed by Reed as distinguished from the materials em¬ 
ployed in the prior art. 

SWAN, No. 1,307,027, R. 215. This w r as cited bnly against 
Ser. No. 158,286 and is covered by phases jV and IV. 
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Farnham briefly discussed this patent (R. 61-2) and with 
reference to phase V shows that Swan does not cement a 
casing - in place at all, but simply provides a tool which is 
put into the hole to force a material, such as paraffin, resin, 
coal tar, pitch, or asphalt, into the water bearing strata, 
the tool being then taken entirely out of the well. With 
reference to phase IV, Farnham testifies (R. 62): 

. . . “No, he can’t have anything that goes solid 

at ordinary temperature, otherwise his whole scheme 
will be defeated.” 

SWAN, No. 1,455,010, R. 224. This was cited against all 
applications and it was discussed by Farnham (R. 62-5). 
Farnham shows that it is directed mainly to cable tool 
drilling, although it mentions rotary drilling. With ref¬ 
erence to phase I, Formation Pressure Control, it does not 
disclose Reed’s method of counteracting the formation 
pressure by regulation of temperature, but it rather re¬ 
lies upon the specific gravity alone to do that, as will be 
seen from the patent (R. 224, line 20; R. 225, line 105). Of 
course, it does not disclose any control of temperature at 
all for this purpose, but he simply keeps the material hot 
(R. 224, lines 99 etc.). 

! This patent does not disclose phases II, III, IV and V 
at all, all of which contemplate the employment of a 
material “which is substantially solid at atmospheric 
temperatures,” specifically molten sulphur, which “can 
solidify within the wall.” Farnham shows that Swan 
cannot use a material which is hard at atmospheric tem¬ 
peratures, and that he does 7iot want to use anything like 
that (R. 63-5): further, that Swan does not disclose any 
“cementing of an oil well,” that is, the cementing of a 
casing. 

The concluding part of the specification amply supports 
Farnham’s views when it states (R. 225, lines 7S-S4): 
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“While I have specifically referred to coal tar as 
the drilling liquid which I use, oth^r non-aqueous, 
non-hygroscopic liquids or solutions having like phys¬ 
ical and chemical characteristics may tie used, such as 
wood tar, rosin dissolved in heavy tar oil, or asphalt 
dissolved in benzol.” 

As is well known, coal tar does not solidifV; when, there¬ 
fore, the other materials mentioned are Stated as ones 
“having like physical and chemical characteristics,” Swan 
can certainly not contemplate an asphalt which is solid or 
hard at atmospheric temperatures, which is !a very definite 
asphalt, as Farnham showed (R. 44). Indeejd, when Swan 
goes so far as to refer to “asphalt dissolved! in benzol,” he 
certainly cannot mean the employment of a i|iaterial which 
is hard or solid at atmospheric temperature^. 

CHRISTIANS No. 1,327,268, R. 220; CHRISTIANS No. 

1,858,952, R. 238. The first Christians patent 1,327,268 was 
cited against all applications, while the second patent was 
only cited against Ser. No. 158,286. Plaintiffs cited the 
Christians article in the Municipal News (|f June, 1928 
(R. 213), as explaining the environment ajid nature of 
the Christians process. The disclosures in jthese patents 
and publication are, however, generally to thfc same effect, 
although the second patent emphasizes the nonpertinence 
of the Christians’ process as related to the Reed inven¬ 
tions, as does also the Christians article. 

i 

Farnham discussed these patents and thej Article (R. 
65-68, 84). He showed that the Christians process is one 
for “grouting fissures around dams” (R. 65), a|nd that they 
have no relation to well drilling or well cemenjting (R. 68). 
Further, that Christians does not even disclosfe circulation 
of any fluid in a well (R. 84). 

Farnham had previously shown the great difference 
between the arts of grouting a dam as distinguished from 
well cementing, by showing (R. 42-43) that thje conditions 




are different, that the materials employed are essentially 
different, and that different types of engineers handle 
these jobs. Farnham, who was familiar with both arts, 
showed that his company retained two organizations in 
these arts, and to even handle the materials used, and he 
produced Exhibit C (E. S9), published by his company 
in the grouting art. 

Farnham’s testimony is amply supported by Christians 
patents and article, which simply disclose the drilling of 
holes “two inches in diameter—at twelve foot centers” 
(R. 223, Pat. 1,327,268, p. 3, lines 38-45). Into each of these 
holes (R. 220) is then inserted a pipe 16 one inch in diam¬ 
eter (R. 223, line 12), provided with a series of perfora¬ 
tions 22. The material is pumped down these several pipes 
in order to issue at the crevices to fill the same. Of course, 
there is no circulation at all, the material simply passing- 
through the perforations in the pipe matching with the 
crevices, as shown by Farnham (R. S4). This is a proce¬ 
dure of grouting as distinguished from well drilling and 
well walling and cementing. There is no walling of the 
two-inch hole by Christians: in fact, the second Christians 
patent, Fig. 7 (R. 240), shows the one-incli pipe left in the 
hole with the whole thing capped. The Christians publica¬ 
tion is entitled “Asphalt Grouting for Water Proofing and 
Stopping Leakage” in “Columbia Dam in Tennessee.” 

The Christians patents mention a number of materials, 
namely, coal tar pitch, asphalt and sulphur (R. 221, line 
25; R. 222, line 90); the last reference is as follows (R. 
222, lines 89-95): 

“A number of different materials such as sulfur, 
asphalt or coal tar pitch may be employed but it is 
necessary that the material have a moderately 'low- 
melting point, that it be an insulator of electricity, 
and that it be not absolutely solid and non-fluid when 
cooled.” 

Reference is then had to asphalt “made more or less 
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fluid,” which he says “can be done by thq addition of a 
small percentage of crude oil.” It is then stated (R. 222, 
lines 103-109): 

i 

“It is necessary that the material be 'stiff enough to 
resist any pressure tending to push it cjut of the crev¬ 
ice (such as the head water of a dam) but it must be 
fluid enough, so that a moderate hydifaulic pressure 
will force it the necessary distance injto the crevice 
or crevices.” j 

I 

I 

Christians in his Article says (R. 213): 


“The Principle of Asphalt Grouting, j The principle 
of operation of asphalt grouting is to bump a mate¬ 
rial which is fluid when hot, but not absolutely solid 
when cooled, such as asphalt, down through electric- 
cally heated pipes placed in drilled hloles, into the 
crevices in the rock below. When the asphalt leaves 
the pipe and touches the water it cohgeals on the 
outside into a nearly solid condition which is tough 
enough to resist the pressure of a moving stream of 
water, but soft enough so that a moderate pressure 
from the pipe line can expand it from the inside until 
it fills and effectually seals the crevic^ against the 
flow of water.” 


Farnham, who is familiar with this art oij grouting, as 
well as with the well drilling art, in discussing the Chris¬ 
tians process, says (R. pp. 65-68): i 


“No, he wants something that does iiot get solid, 
but that might even be worked the fallowing day. 
. . . It will be inoperative if it is soli|d when cool. 
. . . He tells me specifically that it is going to be fluid 


at low temperature. . . . They teach the reverse, one 
that is fluid at atmospheric temperature.’! 

“Q. In other words, if Mr. Christians wanted to use 
a sulphur which would go through a c|old pipe, he 
would have to use a plastic sulphur; is that right? A. 
Yes, sir. 

Q. But he doesn’t mention any material that is 


i 


i 
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solid at atmospheric temperatures? A. No, he men¬ 
tions none that are solid at atmospheric tempera¬ 
tures.” 

Farnham’s view is not only amply supported by the 
Christians’ patents, but by Christians’ own article, Ex¬ 
hibit II, as shown above. Farnham further testified 
(R. 08 ): 

“Now, taking those patents, what relation do you 
think they have to oil well drilling, those Christians 
patents? A. They have none whatsoever. 

Q. As one skilled in the art, do they teach you any¬ 
thing about cementing an oil well? A. No (R. 68). 

Q. Do they teach you the cementing of a casing of 
an oil well? A. No (R. OS). 

Q. This is not a method of drilling, is it? A. No, 
this has no relation to drilling (R. 68). 

Q. Does he control viscosity in order to control for¬ 
mation pressures? A. No” (R. 68). 

1 From the above it is apparent that Christians does not 
disclose either in his patents or in his article any of the 
phases of Reed's processes. 

JACKSON, No. 1,866,522. R. 247. This was cited against 
applications, Ser. Nos. 92,541 and 158,286. It is entitled 
“Method of Cementing Wells”; it can, therefore, have no 
pertinence against phases I, II and III, which involve 
formation pressure control during drilling, wall building 
while drilling a well, and drilling a well. 

Farnham discussed this patent (R. 68-72) and showed, as 
does the patent, that it involves the placing of a sulphur 
plug on the outside or on the inside or on both sides of the 
end of a casing section while outside of the well; followed 
by lowering the casing and its plugs to the well bottom, 
melting the sulphur with an electric heater; and then with¬ 
drawing the heater, permitting the sulphur to cool and set. 
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It is apparent that Jackson’s method 1 is not the Reed 
method, phase TV, of walling a bore liole with molten 
sulphur by injection of molten sulphur into the bore hole, 
which sulphur is then caused to impregnate the wall and 
then permitted to solidify within the wall. Nor does 
Jackson disclose Reed’s phase V of cenhenting a casing 
after placement in a well, by forcing a mojlten cementitious 
material, hard at atmospheric temperatures down the cas¬ 
ing and up the outside thereof followed |by solidification. 
Jackson can only cement a few feet, while Reed can 
cement for hundreds of feet. i 


EPLEY, No. 1,881,176, R. 251. This is ci|ed only against 
Ser. No. 158,286. It was discussed by Ffjrnham (R. 72), 
who showed that it simply involves the j employment of 
the ordinary water-clay drilling fluid in the condenser of 
a steam engine used on the drilling rig. pneh a thing is 
not, however, practiced in the art. because jit is harmful to 
do such a thing (R. 84-5). Of course, the most that can 


be said here is that it shows heating of 
which is only a step of the Reed process, 
close Reed’s drilling fluid at all. 


i drilling fluid, 
iTt does not dis- 


SIMMONS, 1,841,302, R. 227. This was only cited against 
Ser. No. 92.541. It was also discussed b\j Farnham (R. 
72-3), who showed that it only lias a heatey in the well to 
dry cuttings, and has no bearing upon the peed invention 

at all. i 

I 

THE CEMENTER of September, 1931, R. ^57. This was 
only cited against Ser. No. 92,541. The pertinent part was 
quoted (R. 73) with a concession by the Commissioner’s 
attorney “that it was merely cited to show! the viscosity 
of drilling materials.” Of course, this has to do with 
a clay-water drilling fluid with the addition! of weighting 
material and with the addition of chemicajs “to reduce 
the viscosity.” Of course, it does not disclose any of the 
phase® of Reed’s processes. j 


l 





It will bo apparent that none of these references singly 
disclose the subject matter of the Reed invention in any 
of its phases. The question of whether they can be com¬ 
bined is a matter for argument, which will follow in its 
logical order. 


STATUTES INVOLVED. 

The Statutes involved are: 

R, S. 4886, 35 U. S. C. 31, 46 Stat. L. 376; 

R. S. 4888, 35 U. S. C. 33, 46 Stat. L. 376; 

R. S. 4915, 35 U. S. C. 63, 45 Stat. L. 1476. 






— 21 — 


STATEMENT OF POINTS' 

Tlio following- constitute tlie points on which plaintiffs 
intend to rely in their appeal: 

I. That the Judgments of the District Court] (R. 12, 20, 30) 
should be reversed. 

I 

II. As to the. Conclusions of Law of the [District Court 

(R- 12): I 

2. That claims 1, 2, 3, 4, 5, 9, 10, 13) 21, 29, 30, 31 

and 32 of applications Ser. No. 92,541 are patentable 
over the prior art. 1 

3. That plaintiffs are entitled to a patent containing 

said claims aforesaid. ! 

4. That the District Court erred in dismissing the 
Complaint as to the claims aforesaid. 

I 

III. As to the Conclusions of Law of the district Court 

(R. 20): j 

1. That claims 3, 5, 6, 7 and 8 of application, Ser. 
No. 114,098, are patentable over the prpr art. 

2. That plaintiffs are entitled to a patent contain¬ 
ing said claims aforesaid. I 

3. That the Court erred in dismissing tlie Complaint, 

as to said claims aforesaid. I 


IV. As to the Conclusions of Law of the District Court 
(R, 29-30): j 

l 

2. That claims 1, 2, 3, 4, 5, 6, 7, 9 and 1([) of applica¬ 

tion, Ser. No. 158,286, are patentable ovjer the prior 
art. ] 

3. That plaintiffs are entitled to a patent containing 

said claims aforesaid. j 

4. That the District Court erred in dismissing the 


Complaint as to the aforesaid claims. 
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V. As to the Findings of Fact of the District Court (R. 
10 - 12 ): 

7. That the material of the Jackson patent No. 
1,866,522 is not circulated at all. 

9. That it involved invention to employ sulphur, 
solid or hard at atmospheric temperatures, in drill¬ 
ing, walling and casing-cementing of a well. 

10. That it involved invention to regulate the tem¬ 
perature of sulphur, when used as a drilling fluid 
in the drilling of a well, in a manner to control 
formation pressures encountered. 

12. That it involved invention to vary the degree 
of heating of a drilling fluid, in a manner to control 
formation pressures encountered. 

13. That claims 30, 31 and 32 define invention over 
the disclosure of the Jackson patent 1,865,522; and 
that the Simmons patent 1,841,302 does not disclose 
regulation of the temperature of a fluid in a manner 
to control formation pressures encountered. 

VI. As to the Findings of Fact of the District Court (R. 
19-20): 

3. That the sealing material of the Christians patent 
No. 1,327,268 is used entirely to seal crevices in the 
formation traversed by pipes in a series of holes. 

7. That asphalt and coal tar pitch are not like 
sulphur in essential physical properties. 

8. That the term “sulphurous material” in the 
claims is not broad enough to include the material 
described in the Swan patent 1,455,010, and that the 
Christians patents do not meet the claims. 

VII. As to the Findings of Fact of the District Court (R. 
28, 29): 

4. That the sealing material of the Christians pat¬ 
ent No. 1,327,268 is used entirely to seal crevices in 
the formation traversed by pipes in a series of holes. 
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9. That claims 1-7 and 10 of Ser. Noi 158,286 involve 
invention over the Christians patenjts 1,327,268 and 
1,858,952 in view of the Jackson pjatent 1,866,522; 
and that the Jackson patent does (not specify the 
manner of using* sulphur, as specified in said claims. 

10. That claim 10 involves invention! over the Swan 

patent 1,307,027 in view of the Christians patents 
or the Jackson patent. j 

11. That the Christians patents do hot disclose the 
employment of crystalline sulphur, o|r sulphur hard 
or solid at atmospheric temperatures. 

12. That invention was involved in employing crys¬ 
talline sulphur, or sulphur hard or iolid at atmos¬ 
pheric temperatures, in the manner Specified in the 
claims aforesaid. 

VIII. As to the Reed Inventions set forth in the Claims in 
Issue of Applications Ser. Nos. 92,541, 114,098 and 158,286, 
the prior art does not disclose the following features of the 
Reed inventions: 

1. Formation Pressure Control during Drilling as 

set forth in claims 2, 4, 30, 31 and 32 of Ser. No. 
92,541. I 

2. Wall Building while Drilling a Well, as set forth 

in claims 3 and 29 of Ser. No. 92,541,! and claims 3 
and 8 of Ser. No. 114,098. I 

3. Drilling* a Well, as set forth in cl^im 5 of Ser. 

No. 114,098. ! 

4. Walling a Bore Hole with Molten Sulphur, as set 
forth in claims 6 and 5 of Ser. No. 158^286. 

5. Cementing a Casing within a Well] as set forth 
in claims 10 and 3 of Ser. No. 158,286. 

i 

IX. As to the Prior Art relied upon: | 

\ 

1. Swan 1,307,027 does not disclose a process of well 
drilling, well walling or well casing-cementing, nor 
the employment of a fluid, solid or halrd at atmos¬ 
pheric temperatures. 
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2. Swan 1,455,010 does not disclose the employment 
of a fluid, solid or hard at atmospheric temperatures, 
in well drilling, walling or casing-cementing. 

3. Christians 1,327,268 and 1,858,952 do not disclose 
a process of well drilling, well walling or well casing¬ 
cementing, nor the employment of a fluid, solid or 
hard at atmospheric temperatures. 

4. Jackson 1,866,522 does not disclose a process of 
well drilling or walling or cementing of a casing, by 
forcing a molten material down the casing when in 
the well, and up the outside thereof. 

5. Eplev 1,881,176, Simmons 1,841,302 and The Ce- 
menter disclose the employment of a clay-water 
drilling fluid and not the Heed fluid. 

X. The Reed processes as set forth in the claims in issue 
constitute substantial contributions to the art, produce new 
results and certainly improved results, and that said proc¬ 
esses were not obvious in view of the prior art, but in¬ 
volved invention. 
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SUMMARY OF ARGUMENT. 

1. The Reed applications involve processes; in the art of 
drilling, more particularly the drilling of oil and gas wells, 
generally by the conventional rotary process. This is an 
exceedingly special art, which has acquired a distinct 
status, and is far removed from the grouting art of closing 
fissures and cervices in darns or other eartjh or rock for¬ 
mations. 


a eircu- 


2. As practiced in the prior art, in rotary drilling a 
lating fluid has been employed, whose function it was to 
suspend the cuttings in the bore hole and permit deposit 
thereof outside of the well, to wall the boije hole and to 
counteract formation pressures encountered by virtue of 
the specific gravity of the drilling fluid. After drilling- 
had been proceeded with, and a formation wtjs encountered 
which had to be sealed, a casing was set and hydraulic 
cement was forced down the casing and up the outside 




thereof. 


3. Rotary drilling has heretofore been practiced, by the 
employment of a circulating fluid composed |of water and 
clay, with in many cases addition of a highly colloidal 
clay, such as bentonite, a weighting material of high spe¬ 
cific gravity, such as barytes, and a mud thihner, such as 
Stabilite. All of these had drawbacks as had also the 

I 

practice of hydraulic cementing of casing) The Reed 
processes overcome these drawbacks. 

4. The Reed application processes embody the follow¬ 
ing features (see Statement, pp. 7-8) as distinguished 
from the prior art: 

I. Formation pressure control during drilling, 

II. Wall building while drilling a well. 

III. Drilling a well. 

IV. Walling a Bore Hole with Molten Splphur. 

V. Cementing of a Casing within a 'Well. 





5. The Swan patent 1,307,027 involves tlie employment of 
a tool, which, after heating of the hole, is let down the 
hole to a water bearing strata to be shut off; a material, 
such as molten asphalt, is then forced down the well and 
into the formation; the tool is then withdrawn. This pat¬ 
ent does not disclose well drilling, walling or casing¬ 
cementing, nor the employment of a fluid, hard or solid 
at atmospheric temperatures. 

G. The Swan patent 1,455,010 involves primarily cable tool 
drilling, although rotary drilling is referred to. Swan 
employs hot coal tar, which is liquid and not solid at 
atmospheric temperatures. While other liquids are re¬ 
ferred to, these are specified as having physical and 
chemical characteristics, like coal tar, and therefore liquid 
at atmospheric temperature; and to maintain these in 
liquid form, such other materials are dissolved in tar oil, 
and in the case of asphalt in benzol. The Swan patent 
does not employ a material hard or solid at atmospheric 
temperatures. 

7. The Christians patent 1,327,268 and the detail patent 
1,858,952, involve a method and apparatus for sealing 
crevices or fissures in dams and rock formations by a 
^routing method, an art which is far removed from the 
well drilling art. After a series of holes about two inches 
in diameter are drilled, traversing the crevices or fissures, 
perforated pipes about one inch in diameter are placed 
in the holes, and a sealing material is pumped down the 
pipes to fill the crevices or fissures, the material being left 
in the pipes, as well as in the holes, which are capped. 
In order to practice Christians process, Christians stresses 
the fact that the material is one which must not be solid 
at atmospheric temperatures, as it is finally pumped cold. 
In order to insure a material which is not solid at at¬ 
mospheric temperatures, Christians even adds crude oil 
to the material. The Christians patents do not disclose 
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processes of well drilling, walling or well pasing—cement¬ 
ing, nor the employment of material solid at atmospheric 
temperatures. I 

8. The Jackson patent 1,866,522 involves method of ce¬ 
menting a casing in a well by providing blugs of cement 
on the bottom length of a casing, when outside of the well, 
inserting the casing with its plugs in the well, melting the 
plugs, now at the bottom of the well, by an I electric heater, 
and then permitting the material to cool. This patent 
does not disclose a process of cementing fi casing while 
within a well by forcing the molten material down the 
casing and up the outside thereof. 

9. The patents of Epley 1,881,176 and of Simmons 1,841,302 
and The Cementer publication, involve the employment of 
clay-water drilling fluids in rotary drilling, and in the 
case of The Cementer additionally of a weighting material 
and of a mud thinner. Epley employs a drilling fluid in 
place of water in a steam engine condenser. Simmons 


simply has a heater in the well to dry the puttings. The 
heating of a clay-water drilling fluid is positively harmful 
and is not practiced in the art. None of these references 
disclose the employment, of a drilling fluid of a widely 
variable viscosity dependent upon its temperature, nor of 
a fluid hard or solid at atmospheric temperatures, nor the 
regulation of the temperature of the fluid to control 
formation pressures encountered. 


10. None of the references disclose any of ttye features of 

i 

the Reed processes, and that it involved more than me¬ 
chanical skill to produce the Reed processes! is evidenced 
by the following: The Swan patents in the well drilling art 
and the first Christians patent in the dam grouting art, 
were applied for and the first patents were issued at the 
time when there was an acute situation in the rotary well 
drilling art. No one ever turned to Swans br Christians 
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for a solution, but wliat was developed and used since 
Swans and Christians, was the employment of weighting 
materials, highly colloidal clays and mud thinners. The 
Swan process never went into use and the Christians 
process for grouting of dams was never used in the well 
drilling art. The Jackson patent has made no impress 
upon the art at all. Reed’s processes constitute substan¬ 
tial contributions to this art and produce results not ob¬ 
tainable by the prior practical art, nor by any of the ref¬ 
erences. 

11. The art of well drilling and the art of grouting of dam 
are distinct arts, they are practiced by distinctly different 
artisans, and even the materials are supplied by distinct 
organizations. 

12. This case does not, in any event, involve a mere sub¬ 
stitution of material, but the employment of a particular 
material in a process comprising a series of steps to secure 
a distinctive result not attainable in the prior art. 

13. The claims in issue distinguish from the prior art and 
are for patentable subject matter under the law. 
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ARGUMENT. 

Before proceeding with a discussion of tile views of the 
Patent Office and the Findings of the District Court, we 
will, for the convenience of this Court, call attention to cer¬ 
tain fundamental principles. 

Fundamental Principles. 

All of the claims involved on these appeals are process 
claims. A process is defined as follows, Cochrane v. Deener, 
94 U. S. 780, 788: j 

“A process is a mode of treatment of certain materials 
to produce a given result. It is an act, or a series of 
acts, performed upon the subject matter to be trans¬ 
formed and reduced to a different stajte or thing.” 
. . . “The process requires that certain things should 
be done with certain substances, and in a certain order; 
but the tools to be used in doing this njiay be of sec¬ 
ondary consequence.” 

I 

In Carnegie v. Cambria, 185 U. S. 403, the Supreme Court 
said (1. c. 424): 

“A mechanical patent is anticipated by a prior de¬ 
vice of like construction and capable of performing the 
same function; but it is otherwise with a process pat¬ 
ent. The mere possession of an instrument or piece of 
mechanism contains no suggestion whatever of all the 
possible processes to which it may be adapted. New 
Process Fermentation Co. v. Maus, 1887 1C. D. 402. If 
the mere fact that a prior device might be made effec¬ 
tive for the carrying on of a particular process were 
sufficient to anticipate such process, the absurd result 
would follow that, if the process consisted merely of 
manipulation, it would be anticipated by the mere pos¬ 
session of a pair of hands.” I 

I 

Further, page 441: j 

“This proposition that the application df this patent 
depends upon the individual intent of the operator 
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overlooks the essential nature of a process patent. 
The directions and specifications of such a patent are 
addressed to those engaged and skilled in the art. It 
professes to disclose a method of procedure, not the 
particular instrumentality that may be employed.” 

We will not cite any decisions on what is or what is not 
invention, for as the Supreme Court said at an early date 
in McClain v. Ortmayer, 141 U. S. 419, 427: 

“The truth is, the word (invention) cannot be de¬ 
fined in such manner as to afford any substantial aid 
in determining whether a particular device involves 
an exercise of the inventive faculty or not.” 

However, it is fundamental that the act of invention in¬ 
volves the solution of a problem, and that the mere fact 
that the applicant may, in the solution of this problem, 
draw upon the existing knowledge of the art cannot affect 
his standing as an inventor. In Pieper v. White Co., 228 
F. 30, C. C. A. 7, the court says (1. c. 39) : 

“Invention of a combination does not lie in gather¬ 
ing up the elements that are employed, but consists in 
first perceiving (through study or experiment or acci¬ 
dent) that a new and desirable result may be attained 
by bringing about a relationship of elements which no 
one has before perceived and then going forth to find 
the things that may be utilized in the new-required 
relationship.” 

Such a view was appreciated by this court in the case of 
In re Henry, 55 App. D. ('. 39(5, 6 F. (2) 699, 700: 

“After a problem has been solved, its former diffi¬ 
culties are not so apparent, and it is not hard to find 
those persons who confidently assert that their failure 
to solve the problem is due solely to the fact that it 
has not received their attention. The object of the 
patent law is to reward those who do successfully give 
these problems their attention, and who make real 
contributions to the useful arts.” 
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i 

I 

i 

I 

This view, that an invention involves the solution of a 
problem, is also the view of this court. Poiilsen v. Coe, ... 
App. D. C. ..., 119 F. (2d) 188, 198. 

An invention may he the last or final step in a series of 
attempts at the solution of the problem. Ip Kelley v. Coe, 

69 App. D. C. 214, 99 F. (2d) 435, 440, this court quoted 
from the Barbed Wire Patent Case as follows: 

“ ‘Under such circumstances courts have not been 
reluctant to sustain a patent to the man who has taken 
the final step which has turned a failure into a suc¬ 
cess. In the law . . . There are many instances in 
the reported decisions of this court whbre a monopoly 
has been sustained in favor of the last! of a series of 
inventors, all of whom were groping t<f> attain a cer¬ 
tain result, which only the last one <j>f the number 
seemed able to “rasp.’ ” 

The first to recognize the necessity of such a step is enti¬ 
tled to recognition: Kelley v. Coe, supra, 1. e. 441. The 
first to recognize an improvement in the action of a sub¬ 
stance, as distinguished from those of the prior art, is 
entitled to recognition; Matbieson Alkali Works v. Coe, 

70 App. D. C. 100, 99 F. (2d) 443. j 

This court lias always distinguished between hindsight 
and foresight, and particularly where the solution of a 
problem is involved; for, as this court says in Poulsen v. 
Coe, ... App. D. C. ..., 119 F. (2d) 188, 198: 

“We think moreover that the improvement made by 
the appellants, simple though it may stpem from the 
point of view of hindsight, was invenjtive in char¬ 
acter.” 

The Supreme Court, beginning with its early [decisions, has 
construed R. S. 4886 of the Patent Act (35 I . S. C. 31) in 
the light of R. S. 4888 (35 IT. S. C. 33) in determining the 
sufficiency of the prior art as a statutory lijar. Seymour 
v. Osborn, 11 Wall. 516, *555: the Cawood Pajtent Case, 94 
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U. S. 695, 704. R. S. 4S8S requires a written description of 
the subject matter of the patent: 

. . and of the manner and process of mak¬ 

ing, constructing, compounding, and using it, in such 
full, clear, concise, and exact terms as to enable any 
person skilled in the art or science to which it apper¬ 
tains, or with which it is most nearly connected, to 
make, construct, compound, and use the same.” 

Robinson in his monumental work on patents, Vol. I, p. 
450, states: 

“The invention described in the publication must 
be identical in all respects with that whose novelty 
it contradicts. The same idea of means, in the same 
stage of development, as that which the inventor of 
the later has embodied, must be thereby communicated 
to the public. The invention thus described must 
also have been a complete and operative art or in¬ 
strument, ready for immediate employment by the 
public. And it must be described, not as a mere hy¬ 
pothesis either in method or in possibility, but as an 
existing fact already known.” 

That the above represents the views of this court will be 
seen from the following decisions: 

“Haskell has given the public a very useful and 
valuable material and we are not disposed, in such 
circumstances, to withhold from him adequate protec¬ 
tion because of vague and general expressions in a 
patent more than 20 years old.” In re Haskell, 51 
App. T). C. 243, 278 F.‘ 326, 328. 

“A careful reading of the patent, however, con¬ 
vinces us that so far as a ehromium-manganese-nickel- 
copper ferrous alloy is concerned the inventor was but 
guessing in the dark. This type alloy is mentioned 
only as a variant of a chromium-nickel-manganese al¬ 
loy, with neither details as to what different results 
would be obtained, nor any indication that the metal 
would resist staining.” Becket v. Coe, 69 App. D. C. 
209. 98 F. (2d) 332, 335. 
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With reference to the effect of a patent or publication 
in another art, the Supreme Court said in Pjotts v. Creager, 
155 XT. S. 597, 607-8: 

I 

“Indeed, it often requires as acute h perception of 
the relation between cause and effect, imd as much of 
the peculiar intuitive genius which is a characteristic 
of great inventors, to grasp the idea that a device 
used in one art may he made available in another, as 
would be necessary to create the device de novo.” 

Carnegie Co. v. Cambria Co., 185 XT. S. fK)3, previously 
cited, involved a patent for a process in tlje steel-making 
art; defendant relied upon a similar priorjprocess in the 
casting art. The Supreme Court says (1. c, 427): 

“ ‘We must avoid being misled by njiere terms and 
subjects of work. Jones and Whitney both were con¬ 
cerned in the melting of metals, yet they had widely 
different objects in view. Whitney’s purpose was to 
cast molten metal into a finished product; Jones’ 
merely to prepare molten metal for furtjher treatment, 
to wit, decarhurizing it into steel. 

“ ‘ . . . Tn Whitney, we remelt in a cupola 

metal which has already undergone the refining proc¬ 
ess of the blast furnaces: in Jones, we take metal direct 
from the furnace and discard the cupola. It will thus 
be seen that apart from the wide difference between 
the primary work of a huge blast fumade, the base of 
all metallurgy, and the cupola of the founder, a mere 
subdivision of that art. we find in the Jopos and Whit¬ 
ney processes a substantial difference r f purpose, of 
process and of subject matter of work." ’’ 

There is a distinction between cases involving a mere sub¬ 
stitution of a material to produce an article of manufacture, 
and a case whore the material only forms anj element of a 
combination. This distinction was made by!the Supreme 
Court in Smith v. Goodyear Dental Vuleanitej Co., 93 X\ S. 
486, involving a complete set of false teeth, 'comprising a 
plate of hard rubber and teeth attached thej-eto. In dis- 
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tinguishing from tlie Door Knob Case, which involves 
merely the substitution of clay or porcelain for iron, brass, 
or wood in a door knob, the Supreme Court said, 1. c. 496-7: 

“It does not decide that no use of one material in lieu 
of another in the formation of a manufacture can, in 
any case, amount to invention, or be the subject of a 
patent. If such a substitution involves a new mode of 
construction, or develops new uses and properties of 
the article formed, it may amount to invention. . . . 

. But where there is some such new and useful 
result, where a machine has acquired new functions 
and useful properties, it may be patentable as an in¬ 
vention, though the only change made in the machine 
has been supplanting one of its materials by another. 
This is true of all combinations, whether they be of 
materials or processes.” 

The same distinction was made in Sun Ray Gas Corp. v. 
JBellows-Claude Xeon Co., 49 F. (2) 886, 888, C. C. A. 6. 
That is also true of the decisions of this court in Gasoline 
Products Co. v. Coe, 66 App. D. C. 333, 87 F. (2) 550, and 
Carbide and Carbon Corp. v. Coe, ... App. I). C. ..., 102 
F. (2) 236. In both cases the material simply formed an 
element of a combination. 

The Prior Art Does Not Disclose Reed’s Processes. 

We have here a series of prior art patents and two pub¬ 
lications relied upon by the Commissioner. We have pre¬ 
viously shown that none of these disclose any of the phases 
of Reed’s inventions. We realize, of course, that the 
Patent Office is warranted in rejecting an application on 
a series of references, and that this court has so held; 
however, here the situation is such that all of these refer¬ 
ences taken together do not make Reed’s processes. In¬ 
deed, this cannot be so: for if, for instance, the Swan 
patent does not disclose Reed’s processes, and if the Chris- 
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tians patents are the very antithesis, then apart from the 
fact that the latter are in nonanalogous art, the disclosure 
of Swan’s plus Christians’ cannot produce Rjeed’s processes. 
This is just as fundamental as the mathematical axiom that 
unequals added to unequals cannot produce! an equal. 

THE SWAN PATENT 1,455,010 (R. 224) is the only ref- 
erence in the record for the employment of bther than clay 
and water as a drilling fluid. It was citecj against all of 
the Heed applications and is, of course, obvjiously the best 
reference. We need not add to what we jiave said with 
reference to this patent in the Statement o£* the Case, but 
we want to call attention to the following: 

The Swan application was applied for October 29, 1919. 
Farnham said that his company, who purcliajsed the patent, 
never did anything with it (R. 64). Farnham testified 
that what was used since he came in the field in 1924, was 
a drilling fluid composed of clay and water with the alter¬ 
native addition of bentonite, a weighting rbaterial and a 
mud thinner. Weighting materials went in 
(National Co. v. Shreveport, 1 F. Sup. 41 
thinners were in use in 1931—Cementer, Sjept., 1931 (R. 
257). Surely when entirely different methjods of solving 
the problem went into use after Swan applied for his 
patent, and even after it was granted, that is surely evi¬ 
dence that Swan did not solve any problem 1 , 

THE CHRISTIANS PATENT 1,327,268 (R. 
plied for June 9, 1919, and issued January 6. 
very time the situation in the well drilling ; 
and widely publicized as being so, as shoj 
Dawkins, 1 F. Sup., 1. c. 419. Surely if Chi 
solution of any problem in the well drilling 


to use in 1922 
7, 420). Mud 


220) was ap- 
1920. At this 

I 

irt was acute, 
wn by Judge 
istians was a 
art, is it not 


logical that the Bureau of Mines (see aboye cited case) 


would have turned to Christians as a so 
Christians’ article in the .Tune, 1928, edition 
News left no impression upon the well drilling art, for 


ution? Even 
of Municipal 
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after that mud thinners came into use while mud weight¬ 
ing: materials continued in use as the onlv solution of the 
problem of controlling formation pressures. 

The only answer to the above by the Commissioner can 
be that Christians made no impression on the well drilling 
art, because the artisans in that art did not look for the 
Christians patent, nor even for his publication in 1928; but 
if that is the answer, then, of course, Christians can be no 
reference in the well drilling art under the decisions in 
Potts v. Creager and Carnegie Co. v. Cambria Co., previ¬ 
ously cited and quoted from. 

The utter lack of analogy of Christians’ process to that 
of Reed’s is apparent. Christians was a civil engineer and 
he dealt with his process in civil engineering and munici¬ 
pal problems. Reed’s process is in the well drilling art, 
which has no relation whatsoever to the art practiced by 
Christians. Reed employs his material for drilling or 
walling during drilling, or for cementing a casing; and all 
in a well which is to be left open to produce from a paying 
formation; Christians did not even leave his drilled hole 
open but closed it. Finally, Reed employs a material 
which is solid or hard at atmospheric temperatures, which 
is exactly what Christians does not want. 

The Swan patent 1,307,027 is not as pertinent as the Swan 
patent 1,455,010, while the Christians patent 1,858,952 is no 
more pertinent than the Christians patent 1,327,268. The 
Epley patent 1,881,176, the Simmons patent 1,841,302 and 
the Cementer publication deal with clay-water drilling 
fluids, the latter reducing rather than increasing the viscos¬ 
ity of the fluid. The Jackson patent 1,866,522 shows, if 
anything, that Reed’s process was not appreciated at all, 
since Jackson went to an entirely different method than 
did Reed. 

Having now discussed these references, we will take up 
the various phases with reference to the views of the Pat¬ 
ent Office and the Findings of the District Court. 
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I. Formation Pressure Control during Drilling. We want 
to here quote typical claim 2 (R. 3), parsed as follows: 

“2. The method of drilling a well comprising, (a) cir¬ 
culating through tlie well while drilling the same, (x) 
a substance of widely variable viscosity dependent on 
its temperature, (b) regulating the temperature of said 
substance to produce a viscosity thereitii high enough 
to control formation pressures ellcountejl•ed. , ’ 

I 

The Examiner (R. 136) relied upon Swpn 1,455,010 as 
showing the general combination using j hot tar; on 
Christians 1,327,268 as showing the use of sulphur in lieu 
of tar or asphalt and as showing a heater toi keep the drill 
string hot; and Simmons 1,841,302 as also showing a heater. 
Of course, the Examiner did not say anything about regu¬ 
lating the temperature of whatever substance is used to 
produce a viscosity high enough to control formation pres¬ 
sures encountered. 

The Board of Appeals (R. 138-9) takes substantially the 
same position as the Examiner did. First, inj relying upon 
Christians, the Board makes the erroneous statement (R. 
139): j 

“It is clear that Christians circulates the|fluid through 
the well and into the crevice.” I 

Of course, such is not the fact at all, as cleajrly shown by 
Farnham (R. 84); in fact, Christians does ^.ot drill any 
well at all. In considering the regulation of!the tempera¬ 
ture, the Board of Appeals misses the point entirely, as 
shown by the statement (li. 13.9), which is hot only con¬ 
trary to Finding 2 (R. 10-11), but shows th^it the Board 
did not understand what the actual operation \yas, as stated 
in typical claim 2. It also appears that the | solicitor for 
the Commissioner did not understand it eithelr, for in his 

I 

Answer (R. 8-9) he states: j 

“that claims 1, 2, 4 and 5 do not accurately define 
the alleged invention and are misdescripjtive because 
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density or specific gravity, and not viscosity, as 
claimed, is the factor which controls formation pres¬ 
sure, such control being the object of the alleged in¬ 
vention of said claims.” 

However, in Finding 2 (R. 10-11), the Board and the Com¬ 
missioner’s erroneous statements were corrected. 

The findings of the District Court, after enumerating the 
patents and publications relied upon, and observing (Fd. 
11, R. 12) that temperature variations cause a variation 
in viscosity, proceed to build up a patent situation by stat¬ 
ing successive conclusions of law, namely, that “it would 
not involve invention”: 9, for “Swan to use sulphur instead 
of hot tar”; 10, “to keep the drill string hot by a heater”; 
and 12 “to vary the degree of heating the drilling fluids 
to suit the conditions encountered for any particular drill¬ 
ing location.” 

It will be apparent that these findings do not meet the 
situation as established by typical claim 2, and it is sig¬ 
nificant that they do not mention that there was no inven¬ 
tion in 

“regulating the temperature of said substance to pro¬ 
duce a viscosity therein high enough to control forma¬ 
tion pressures encountered.” 

Of course, no reference showed that; in fact, Reed was the 
first to do that. 

The question is not simply one of using sulphur instead 
of hot tar, or of keeping a drill string hot by a heater, or 
of varying the degree of heating of the fluid to suit condi¬ 
tions encountered. The question is one of performing a 
process in a definite manner for a definite purpose, and to 
secure a definite result, namely, control of formation pres¬ 
sures by regulation of the temperature of a drilling fluid, 
having wide viscosity ranges, to produce a viscosity therein 
high enough to secure such control. 

The process set forth in claim 2 is a true process claim 
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comprising, as it does, a series of steps performed in a 
definite manner to secure a given result. It is certainlv 
“a mode of treatment of certain material^ to produce a 
given result”; Cochrane v. Deener, supra. It is certainly 
“a method of procedure, not the particular instrumentality 
that may he employed”; Carnegie v. Cambria, supra. 

The remaining claims 4, 30, 31 and 32 (Rj 4-6) are more 
specific than typical claim 2. 

The Jackson patent No. 1,866,522, relied upon in Find¬ 
ing 13 (R. 12), can have no hearing on any of these claims 
at all, because Jackson does not disclose a procedure of 
drilling at all. 

II. Wall Building While Drilling a Well. Typical claim 3 
of Ser. No. 92,541 is conveniently parsed as ijollows (R. 3): 

“3. The method of drilling a well which comprises 
(b) circulating through the well while drilling the 
same, (x) a substance of widely variable] viscosity and 
substantially solid at atmospheric temperatures, (c) 
maintaining the central portion of suclj substance in 
the well at a sufficient high temperature to permit it to 
circulate, and (d) permitting a layer of said substance 
to cool and solidify on the walls of the well to form a 
support therefor.” 

Typical claim 3 of Ser. No. 114,098 is conveniently parsed 
as follows (R. 15): I 

“3. In a method of drilling a well, the steps of (a) 
manipulating a drilling tool to form a l ore hole, (b) 
impregnating the walls of said bore bob* (x) with a 
molten sulphurous material of low viscosity which is 
solid at atmospheric temperatures, (d) permitting 
said molten material to cool so as to render the walls 
of said hore hole self-supporting.” 

It will be particularly noted that both of!these claims 
specify that the drilling fluid or substance isj one “which 

is substantially solid at atmospheric temperatjires.” 

The Examiner (R. 136) and the Board of Appeals (R. 
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138-9), and finally the findings of the District Court (R. 
11-12), group claim 3 of Ser. Xo. 92,541 with the claims of 
feature I. X"o attention was paid, however, to the above 
specific statement in each claim of a material “substan¬ 
tially solid at atmospheric temperatures.” 

In Ser. X T o. 114,098 we find somewhat different treatment, 
because of the statement in typical claim 3: 

“a molten sulphurous material of low viscosity which 
is solid at atmospheric temperatures.” 

Here the Examiner (R. 171) relied upon the Swan patent 
1,455,010 

“as showing the circulation of a molten or anhydrous 
sulphurous material during drilling.” 

The Examiner also relied upon the Christians patent 
1,327,268, because the Examiner says that Christians 

“states that asphalt and coal tar pitch are like sul¬ 
phur in physical properties for a very analogous use.” 

The Board takes about the same position (R. 173). The 
District Court’s Findings (R. 20) are: 

“6. The word ‘sulphurous’ means ‘like sulphur.’ 

“7. Asphalt and coal tar pitch are like sulphur in 
some of physical properties. 

“8. The term ‘sulphurous materials’ in the claims 
in suit is broad enough to include the materials de¬ 
scribed in the Swan and the Christians patents.” 

Farnham shows that the above cannot be so—see appendix 
to this brief. Here, again, in the treatment of Ser. No. 
114,098, the Examiner, the Board of Appeals and the Dis¬ 
trict Court overlooked the fact entirelv that the claims are 
not merely for a “sulphurous material,” but that typical 
claim 3 in each application specifies such a material which 
is “solid at atmospheric temperatures.” 

It is apparent from the above that neither the Exam¬ 
iner nor the Board, nor the District Court gave due con- 
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sideration to the explicit statements in the!typical claims 
3, of the employment during drilling of a w<jll of a drilling 
fluid “substantially solid at atmospheric temperatures.” 
This was admittedly not disclosed in the Swan patent at 
all, and that must be the foundation reference; indeed, the 
Examiner so states (R. 13f>, 171). 

It would seem unnecessary to cite anv decision to the 

« * 

effect that the antithesis of a thing cannot be that thing; 
however, strange as it may seem, it was necessary for this 
court to set the Commissioner right on sucli an elemental 
proposition. 'We have reference to Mathiepon Works v. 
Coe, 70 App. D. C. 100, 09 F. (2d) 443, whjere this court 
had to call the attention of the Commissioner to the fact, 
1. c. 445, that the prior art “suggested just jthe opposite.” 
We have also called attention at the beginning of this 
argument to Robinson on Patents and decisions of this 
court, which give the yardstick as to the requirement of 
a prior patent or publication. 

In this case it was Reed who discovered that for well 
drilling and walling, a drilling fluid was Useful, which, 
although fluid when hot, was substantially scblid at atmos¬ 
pheric temperatures. By the employment of such a drill¬ 
ing fluid it is useful during drilling to carry the cuttings 
to the surface; but, when performing its t|unction as a 

i 

walling medium, while it will go hack into t|ie formation, 
such penetration will be only a little ways, vjz., from four 
to six inches. Accordingly, it will not flood the formation 
and will not push the oil or gas back as a water-clay fluid 
did, or as some other fluid did, which did not have the 
characteristic of Reed’s fluid, namely, which became sub¬ 
stantially solid at atmospheric temperature^. Swan did 
not disclose this, but something which rernajined a fluid; 
while Christians deliberately employed a fluid, which was 
not even substantially solid at atmospheric temperatures, 
but still fluid when cold, so that it could be flowed to 
complete sealing of a crevice. 

Claim 29 of Ser. No. 92,541 and claim 8 of Seit. No. 114,098 
are more specific than the typical claim. 





— 42 — 


III. Drilling a Well With Sulphurous Material. Typical 
claim 5 of Ser. Xo. 114,098 can be conveniently parsed as 
follows (R. 13): 

“5. The method of drilling a well which comprises, 

(a) manipulating a boring tool to form a bore hole, 

(b) circulating through said bore hole during drilling 
operations, (x) a molten sulphurous material of low 
viscosity and high density substantially solid at 
atmospheric temperatures." 

The position of the Examiner (R. 171), of the Board of 
Appeals (R. 173), and of the District Court (R. 19-20), is 
the same as in connection with phase II, namely, that Swan 
discloses the employment of a molten sulphurous material. 
Here again, however, all have overlooked the specific state¬ 
ment in the concluding part of the claim, apart from the 
fact that the tar and even asphalt of Swan are not sul¬ 
phurous materials. 

i It is true, as stated in Finding 5, that (R. 19): 

“5. Applicant’s claims which specify the use of 
molten sulphur in the drilling of a well were allowed.” 

However, Reed is certainly entitled to the employment of a 
plain equivalent of molten sulphur, particularly when 
stated in such a narrow compass, as stated in the claim 
part quoted above. That surely cannot have reference to 
tar or something that is fluid at atmospheric temperatures 
as Christians discloses. Moreover, we have here another 
characteristic which sulphur has, namely, that it is of high 
density, that is, 1.8 to 2. as Farnham states, and which is 
not denied. 

I\ r . Walling a Hole With Molten Sulphur. Typical claim 
6 of Ser. Xo. 138.286 can conveniently be parsed as fol¬ 
lows (R. 23): 

“6. The method of strengthening an earth forma¬ 
tion having a bore hole therein which comprises, (a) 
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inserting molten sulphur into said bore l|ole, (b) caus¬ 
ing said sulphur to impregnate the earth formation 
forming said bore hole, (e) permitting said sulphur 
to solidify within the format ion.’’ 

While this claim does not specifically slate that the 
sulphur is in a state which is solid at atmospheric tempera¬ 
tures, the concluding statement of the claim “permitting 
the sulphur to solidify within the formation” surely shows 
that a sulphur, which is solid at atmospheric temperatures, 
was contemplated, and that is not denied byjthe Commis¬ 
sioner. 

While the Examiner relies upon many patents (R. 207), 
as to this claim, he finally relied only on both of the Swan 
patents, on both of the Christians patents and also on the 
Jackson patent (R. 208). The Board (R. 211 |) apparently 
relied upon the Christians patents and the Jacfkson patent. 
T1 ic District Court, as to this claim, finally relied upon the 
Christians patents and the Jackson patent. Here, how¬ 
ever, the position is somewhat different than ;-js previously 
taken, because it is stated (R. 29): 

| 

“9. Claims 1 to 7, and 10 involve no intention over 
the disclosure of either Christians patent in view of 
the patent to Jackson et al. definitely teaching the use 
of sulphur.” ' | 

I 

In other words, Christians is not now relied i|u>on as dis¬ 
closing walling of a bore bole with sulphur, but Jackson is 
relied upon as “definitely teaching the use of sulphur,” 
although Christians mentions sulphur, but in a condition 
to flow when cold. 

i 

With reference to Christians, what we have I said before 
applies here: first, it is a nonanalogous art} second, it 
does not disclose the walling of a bore hole, but, at most, 
the plugging of a bore hole after the material has been 
flowed into the fissures; third, Christians does not “im- 





pregnate an earth formation forming said bore hole,” but 
rather, he fills fissures; fourth, Christians does not employ 
a sulphur which can “solidify” within the forma¬ 
tion,” because he must use a plastic mass which can be 
pumped after it is cold. 

Coming now to Jackson, as shown previously, this pat¬ 
ent does not disclose the walling of a bore hole by “insert¬ 
ing” molten sulphur into “a bore hole,” and then causing 
it “to impregnate the earth formation forming the bore 
hole.” 

The subject matter of claim 6 is entirely absent from 
the Christians and Jackson patents, and by no stretch of 
mentality can these patents be combined to meet the 
process of claim G. This is also true of claim 5 (R. 23). 

V. Cementing a Casing Within a Well. Typical claim 10 is 
conveniently parsed as follows (R. 24): 

“10. The method of cementing well casing consist¬ 
ing of (a) positioning the casing in the desired posi¬ 
tion within a well, (b) melting a cementitious material 
(x) hard at atmospheric temperatures, (c) forcing 
said melted material down through the casing and up 
around the lower end thereof, (d) permitting the ma¬ 
terial thus placed to solidify.” 

The Examiner’s treatment (R. 208) of this claim, as well 
as the other claims 2 and 3 relied upon, is the same as 
claim G under phase IV, namely, Christians and Jackson; 
this is also true of the Board’s decision (R. 211) and of 
the District Court’s finding 9 (R. 29). 

Surely the Christians patents can be dismissed entirely, 
because they involve no method of cementing a casing in a 
well, as shown previously. 

i The Jackson patent involves something which is about 
as far removed from the Reed method of cementing cas¬ 
ing as day is from night. Surely Reed’s procedure of posi¬ 
tioning a casing in the well, followed hv forcing a melted 
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material down through the casing and up t|he lower end 
thereof, and permitting the material thus pljtced to solid¬ 
ify, is radically different from the method qf Jackson of 
forming plugs on the end of a casing while Outside of the 
well, inserting that casing with its plugs intoj the hole and 
melting the sulphur.' j 

I 

Reed’s method, it is true, follows the standard method 
of cementing by the employment of a hydraulic cement 
slurry. We have, however, shown in our statement that 
Reed’s process is of great advantage, in that it avoids 
leaks because of the fact that the cement wfill flow into 
every part of the formation wall without chabces of chan¬ 
neling. The fact that Reed was able to secure his result 
by a generally old procedure and thus retain the ad¬ 
vantages of that procedure, is in his favor | rather than 
against him. The fact that Jackson had to Iresort to an 
entirely different and even impractical procedure shows 
that Reed’s process was not obvious. 

Reed’s process clearly comes within the language of 
this Court in Kelley v. Coe, supra (1. c. 440): 

“Where a monopoly has been sustained in favor of 
the last of a series of inventors, all of whom were 
groping to attain a certain result, which only the last 
one of the number seemed able to grasp.” 

It also comes within the definition of a process in Cochrane 
v. Deenor, supra (1. c. 788): 

“that certain things should be done with pertain sub¬ 
stances, and in a certain order.” 

Reed, by forcing the molten material down through the 
easing and up around the lower end thereof, can force it 
a few feet or hundreds of feet up the outside, anjd by virtue 
of such forcing can cause the molten material to impreg¬ 
nate the walls while being forced up around the casing. 
That is not possible with the Jackson process, which is of 
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limited application and, at most, means a few feet of 
cementing when such a job may require hundreds of feet. 

Claims 3 and 2 (R. 24) are along the lines of claim 10, 
except that these claims specify “a molten sulphurous 
material.” Both, however, specify, as does claim 10, that 
this material is “hard” or “solid at atmospheric tem¬ 
peratures.” 

CONCLUSION. 

It is respectfully submitted that Reed has made sub¬ 
stantial contributions to the art of drilling, walling and 
casing cementing of wells: that this is not disclosed in the 
prior art: that Reed’s contribution involved invention: 
that the claims relied upon distinguish Reed’s invention 
from the prior art and are patentable: and that the deci¬ 
sions of the District Court should be reversed. 

Respectfully submitted, 

JOHN H. BRUNINGA, 

1004 Market Street, 

St. Louis, Missouri, 

Attorney for Appellant. 

CHARLES E. RIORDON, 

Of Counsel, 

852 National Press Bldg., 

Washington, D. C. 
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APPENDIX. | 

i 

Materials—By Farnham. 

Farnham, wlio is a highly skilled expert, net only in this 
art, but generally, because of his education as a chemical 
engineer (R. 34), discusses these materials. 

I 

The ordinary drilling fluid made up of wafer and clay, 
has about the consistency of light lubricating oil (R. 37). 
This, of course, is also true when bentonite, g weight ma¬ 
terial, and a mud thinner are used (R. 38). ilts viscosity 
range is very narrow (R. 46). It hydrates heaving shale, 
causing it to cave into the hole (R. 41). In practice it is 
not heated as this is harmful (R. 84-5). It is npt, of course, 
solid or hard at atmospheric temperatures an<i, of course, 
does not solidify at all, because its action in j walling the 
bore hole is one of depositing a filter cake bjy the water 
filtering into the formation (R. 37). 

I 

Paraffin melts at 120° F., that is, below the temperature 
encountered in a well only 5500 feet dee]), andj its specific 
gravity is only about 0.9, that is, only nine tenths that of 
water (R. 43). Pitches are fluid at 100° F. Neither of 
these materials is, therefore, solid or hard at jjitmospheric 
temperatures. 

Asphalts vary in melting points from 80° F. to 250° F., 
and their specific gravities vary from 0.9 to 1.1. Farnham, 

however, testifies (R. 44): i 

! 

“Q. When you talk about an asphalt wlpch you say 
is solid at atmospheric temperature, say 100, do you 
mean something specific? A. Yes. j 

Q. If you talk about an asphalt which y<}>u say you 
do not want to be hard, but want it to be jiowable at 
the temperatures you use, do you think th^t is some¬ 
thing specific? A. Yes, sir, I do.” j 
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Furthermore, Farnliam testifies that there is a direct rela¬ 
tion between hardness of an asphalt and its density, i. e., 
weight, so that an asphalt melting at a higher temperature 
also has a higher density (R. 45-6). Furthermore, that 
with increase and decrease of temperature, the asphalt 
becomes thinner and thicker respectively (R. 47). It, there¬ 
fore, follows that when reference is had to an asphalt, solid 
or hard, at atmospheric temperatures, something very defi¬ 
nite is meant, both from the standpoint of solidity or hard¬ 
ness and specific gravity. 

Sulphur has a specific gravity of from 1.8 to 2.0 and 
melts at 235 u F. below which temperature it is hard and 
brittle. Its viscosity first decreases with the temperature 
above its melting point hut then rapidly increases so that 
between 350 and 375° F. its viscosity is a thousand times 
that of an ordinary drilling fluid (R. 46-7). As a cement¬ 
ing medium, sulphur will produce a concrete which has ten 
times the strength of hydraulic cement—concrete (R. 78). 
There is a form of sulphur known as “amorphus sulphur” 
which is plastic, even though only for a short time (R. 68). 

The expression “sulphurous material” is used in some 
of the claims. As to this Farnliam testified (R. 75): 

“Q. What is your opinion when you talk about sul¬ 
phurous material? Do you think it is like tar, some¬ 
thing like tar? A. Xo, it has something that has a 
definite melting point, something that goes from the 
viscous to the solid state, and not something like tar 
that gradually changes from fluid to a more viscous 
fluid and remains viscous. 

Q. If you have that coupled now with a sulphurous 
material solid at atmospheric temperature, does that 
give you an idea of tar? A. No, that would bar tar 
because that is not solid at atmospheric temperature. 

Q. If you take sulphur and water, they both melt 
and both become solid, don’t they? A. That is right. 
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Q. And when you consider the word ‘[sulphurous, ’ 
particularly as solid at atmospheric temperatures, what 
does it mean to you, having; more than one charac¬ 
teristic of sulphur? A. Yes, solid, it melts at a par¬ 
ticular place, at a particular temperature, at what we 
must consider a high temperature, not a low one, as 
compared to ice, and one that had definite viscosity 
elements.” 
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1 Complaint. 

To the Honorable, 

The Judges of the United States District Court, 

For the District of Columbia 

Plaintiffs for their complaint allege: 

1. That plaintiff Howard L. Reed is a citizen of the 
United States and a resident of the City of El Paso, State 
of Texas; and that plaintiff Fobs Oil Company is a corpora¬ 
tion duly organized and existing under the laws of the State 
of Delaware and has an established place of business at 
Houston, Texas. 

2. That defendant Conway P. Coe is a citizen of the 
United States, is Commissioner of Patents of the United 
States, maintains his official residence within the District 
of Columbia, and is sued in his capacity as Commissioner 

of Patents of the United States. 

2 3. That this is an action arising under the patent 
laws of the United States, to-wit, Section 4915 of the 

Revised Statutes of the United States (Title 28, Section 63, 
U. S. Code); that no appeal has been taken to the United 
States Court of Customs and Patent Appeals, and that 
there are no adverse or opposing parties. 

4. That prior to July 25, 1936, plaintiff Howard L. Reed 
invented certain new and useful improvements in Method 
of and Apparatus for Drilling and Producing Wells, for 
which he believed himself entitled to Letters Patent of the 
United States; that on July 25, 1936, plaintiff Howard L. 
Reed, having complied with the requirements of the statutes 
of the United States in such cases made and provided, filed 
in the United States Patent Office a certain application for 
Letters Patent of the United States identified as Serial 
Fo. 92,541, said application containing a written descrip¬ 
tion of said improvements in Method and Apparatus for 
Drilling and Producing Wells in such full, clear, concise, 
and exact terms as to enable any person skilled in the art 
or science to which it appertains to make, construct, com¬ 
pound, and use the same, and particularly pointing out and 
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distinctly claiming the subject-matter upon which he be¬ 
lieved himself entitled to Letters Patent, all of which will 
fully appear from a duly authenticated copy of said applica¬ 
tion to be produced in court. | 

5. That thereafter such proceedings were had that said 
application was finally rejected by the Patent Office on 
April 6, 1938, as to claims 1, 2, 3, 4, 5, 9, 10, jl3, 21, 29, 30, 
31, and 32 by the Examiner in the Patent Office in 
3 charge thereof; that thereupon plaintiff Howard L. 
Keed within six months from April 6, 1938, appealed 


iin the Patent 
isions of the 
U. S. Code) 


from said Examiner to the Board of Appeals 
Office, complying in all respects with the pro^ 
patent statute R. S. 4909 (Title 28, Section 57 
and the rules in such cases made and provide^; that there¬ 
after pursuant to the rules of the Patent Ofjfice said Ex¬ 
aminer on or about October 18, 1938, rendered a written 
statement purporting to set forth the ground]* of his deci¬ 
sion and all points involved in the appeal and furnished a 
copy thereof to plaintiff; that thereafter on September 7, 
1939, the Board of Appeals rendered a decision affirming 
the Primary Examiner and refusing plaintiff Letters Pat¬ 
ent upon the subject-matter described in said application 
and particularly pointed out and distinctly claimed as fol¬ 
lows : | 

Claim 1. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity and regulating the vis- 
cositv of said substance so that it will at all times be high 
enough to control formation pressures encountered. 

Claim 2. The method of drilling a well whicjh comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependent jon its tem¬ 
perature and regulating the temperature of saijd substance 
to produce a viscosity therein high enough to control forma¬ 
tion pressures encountered. | 

4 Claim 3. The method of drilling a wcllj which com¬ 

prises circulating through the well while (drilling the 
same a substance of widely variable viscosity ahd substan- 
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tially solid at atmospheric temperatures, maintaining the 
central portion of such substance in the well at a sufficient 
high temperature to permit it to circulate and permitting 
a layer of said substance to cool and solidify on the walls 
of the well to form a support therefor. 

Claim 4. A method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity and of relatively poor 
heat conducting properties, maintaining the central portion 
of such substance in the well at a sufficiently high tempera¬ 
ture to permit it to circulate and regulating such tempera¬ 
ture to cause said substance to assume a viscosity high 
enough to control formation pressures encountered. 

Claim 5. The method of drilling a well through heaving 
shale formations which comprises circulating through the 
well while drilling the same a substance of widely variable 
viscosity and chemically substantially inert to the heaving 
shale and regulating the viscosity of said substance so that 
it will be at all times high enough to control formation pres¬ 
sures encountered. 

5 Claim 9. In a method of drilling a well, the steps 

of drilling a hole with an electrically conductive drill¬ 
ing bit the drill stem, lowering into said hole closely follow¬ 
ing said bit and electrically conductive casing in contact 
with the wall of the hole at its lower end, insulating said 
casing from said drill stem and bit and from the wall of the 
hole except at the lower end of the casing, and periodically 
measuring the resistance between said casing and said drill 
stem to determine the nature of the formation at the bottom 
of the well. 

Claim 10. In a method of drilling a well, the steps of 
drilling a hole with an electrically conductive drilling bit 
and drill stem, lowering into said hole closely following 
said bit an electrically conductive casing in contact with 
the wall of the hole at its lower end, spacing said drill stem 
from said casing throughout its length, circulating an elec¬ 
trically non-conductive washing material during the drill¬ 
ing operation, and continuously measuring the resistance 
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between said casing and said drill stem toj determine the 
nature of the formation at the bottonli of the well. 

6 Claim 13. In a method of drilling well, the steps 
of drilling a hole with a drilling bit and hollow drill 

stem, circulating an electrically non-conditictive medium 
through the hole during drilling to insulate paid drill stem 
from the walls of the hole, from time to time connecting a 
source of electrical energy to said drill stjem and to an 
electrode at various points along the surface of the ground 
to locate the point of least resistance betweejn said drilling 
bit and the surface of the ground and determine the hori¬ 
zontal drift of the bottom of the hole. I 
Claim 21. In a method of electrically surveying a well 
while drilling, the stops of drilling with an electrically con¬ 
ductive drill and drill stem, washing a well wilth an electric¬ 
ally noil-conductive fluid while drilling, and noting the 
potential difference between the drill stem and the surface 
of the ground due to the spontaneous potentialjof the forma¬ 
tion as drilling proceeds. | 

Claim 20. The method of drilling a well which com¬ 
prises circulating through the well while drilling the same 
an asphalt substantially solid at atmospheric temperatures, 
maintaining the central portion of such asphajlt in the well 
at a sufficiently high temperature to permit it to circulate 
and permit a layer of said asphalt to cool and solidify on 
the walls of the well to form a support (therefor. 

7 Claim 30. The method of drilling jJi well which 
comprises circulating through the well While drilling 

the same a substance of widely variable viscosity dependent 
on its temperature, and supplying predetermined quanti¬ 
ties of heat to the interior of said well at various points 
from the top substantially to the bottom thereof to control 
the viscosity of said circulating substance. 

Claim 31. The method of drilling a well which comprises 
circulating through the well while drilling the pame a sub- 
staiice of widely variable viscosity dependent on its tem¬ 
perature, and supplying heat to the interior of (said well at 
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various points of its deptli to control the viscosity of said 
circulating substance. 

Claim 32. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependent upon the tem¬ 
perature, lowering a casing into the hole as the depth of the 
hole is increased, and heating said casing within the hole to 
regulate the viscosity of said circulating substance. 

And that in consequence thereof defendant has refused 
and still refuses to grant Letters Patent on said applica¬ 
tion, as prayed for in said application Serial No. 92,541, on 
said claim and on claims germane to the subject-matter now 
in issue and for which plaintiffs were legally entitled to 
Letters Patent. 

8 6. That claims 9, 10, 13, and 21 of aforesaid are 

for inventions, which, as related to the remaining 
claims, are dependent upon each other and mutually con¬ 
tribute to produce a single result, and, accordingly, under 
Rule 41 of the Patent Office may be claimed in one applica¬ 
tion; but that, nevertheless, the Examiner required such 
claims, 9,10,13, and 21, to be “divided out” of said applica¬ 
tion Serial No. 92,541: that on said date of April 6,1938, the 
Examiner made such requirement final and finally rejected 
said claims; that said claims 9,10,13, and 21, were included 
in said appeal aforesaid, and that on September 7, 1939. 
the Board of Appeals affirmed the Examiner in such re¬ 
quirement and in such final rejection of said claims 9, 10,13, 
and 21. 

7. That by an assignment in writing, duly recorded in the 
United States Transfers of Patents, plaintiff Howard L. 
Reed did assign and transfer unto plaintiff Fobs Oil Com¬ 
pany eleven and one-third per cent, (lV/%%) of the entire 
right, title, and interest in and to said improvements and to 
all letters patent which may be granted therefor. 

WHEREFORE, plaintiffs demand judment against the 
defendant, the Commissioner of Patents, ordering and re¬ 
quiring the defendant to grant unto plaintiffs the Letters 
Patent prayed for in the aforesaid application, Serial No. 



92,541, on the claims aforesaid and such other claims ger¬ 
mane to the subject-matter as this Court liny deem meet. 

HOWARD L. REED 
POHS OIL COMPANY 

By JOHN H. BRUNINGA 
JOHN H. SUTHERLAND 
Their Attorneys 
1004 [Market Street 
St. Louis, Missouri 

CHAS. E. RIORDON 
Of Counsel 

852 National Press Bldg. 

Washington, D. C. 

###***#### 

I 

9 Answer to the Complaint. 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. Defendant admits the allegation of citizenship and 
residence of the plaintiff Howard L. Reed, jand the allega¬ 
tions of organization and established place I of business of 
the plaintiff Foils Oil Company. 

2. Tie admits the allegations of his official residence and 
official position and that lie is sued in his official capacity. 

3. He admits the allegation of jurisdiction under Section 
4915 R. S. (U. S. C., title 35, sec. 63), and admits that no 
appeal has been taken from the decision ofj the Board of 
Appeals in patent application Serial No. 192,541, to the 
United States Court of Customs and Patent! Appeals. 

4. He admits the allegation that on Julvj 25, 1936, the 

plaintiff, Howard L. Reed, claiming to be the inven- 

10 tor of certain alleged new and useful'improvements 
in the Method of an Apparatus for Drjlling and Pro¬ 
ducing Wells, made application for letters patent therefor, 
and that said application was given Serial No. 92,541. He 
admits for the purpose of this suit that said application 
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was duly filed and that the alleged invention was adequately 
described, as alleged, but denies that claims 1, 2, 4 and 5 
particularly point out and distinctly claim the subject- 
matter of said alleged invention, as more particularly stated 
hereinafter. He admits that a duly authenticated copy of 
the said application may be produced in court, and states 
that plaintiffs should produce such copy. 

5. He admits that on April 6, 1938, said application was 
finally rejected as to claims 1, 2, 3, 4, 5, 9, 10, 13, 21, 29, 30, 
31 and 32 by the examiner, which claims are as set out in 
paragraph 5 of the complaint. He admits that plaintiff 
Howard L. Reed, within six months from the date of said 
final rejection appealed to the Board of Appeals, that the 
primary examiner rendered a written statement setting 
forth the grounds of his decision and all points involved in 
the appeal, that thereafter the Board of Appeals, on Sep¬ 
tember 7, 1939, rendered a decision affirming the examiner, 
and that by said decision of the Board of Appeals defen¬ 
dant refused and still refuses to grant letters patent on 
said application containing said claims or any of them. 
He denies that plaintiffs were or are legally entitled to 
letters patent containing the aforesaid claims, or any of 
them, for the reason that said claims are unpatentable 
over the references: 
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Christians, 
Swan, 
Simmons, 
Jackson, et al. 
Karcher, 


1,327,268, Jan. 6, 1920, 
1,455,010, May 15, 1923, 
1,841,302, Jan. 12, 1932, 
1,866,522, July 5, 1932, 
1,927,664, Sept. 19, 1933, 


“The Cementer”, Vol. 3, Xo. 4, Pub- 
ished by Halliburton Oil Well Cement¬ 
ing Co., Duncan, Okla., Sept. 1931, 6 pp. 


as will more fully appear from the statement of the exam¬ 
iner in answer to the appeal, and the decision of the Board 
of Appeals, and also for the reason that claims 1, 2, 4 and 5 
do not accurately define the alleged invention and are mis- 





descriptive because density or specific grkvity, and not 
viscosity , as claimed, is the factor which controls forma¬ 
tion pressure, such control being the object of the alleged 
invention of said claims. Copies of the references wall be 
presented by defendant at the trial, and profert of copies 
thereof is hereby made. 

6. Defendant denies that claims 9, 10, 13 ind 21 are for 
inventions which, as related to the remaining claims, are 
dependent upon each other and mutually contribute to pro¬ 
duce a single result within the meaning of| Patent Office 
Rule 41. He admits the allegations that the examiner re¬ 
quired said claims 9, 10, 13 and 21 to be diviqed out of said 
application Serial No. 92,541, that said requirement was 
made final and said claims finally rejected onj April 6, 1938, 
that said claims were included in the appeal^ and that the 
Board of Appeals affirmed the examiner in such require¬ 
ment and in the final rejection of said claims. He states 
that the patent to Jakoskv, No. 2,153,802, of April 11, 1939, 
which claims matter of the same classification as the alleged 
invention covered by claims 9, 10, 13 and 21,| is separately 

classified in the Patent Office from parents relating 
12 to the invention covered by the other claims involved 
in this action. He states further that the classifi¬ 
cation of said patent and others affords grounds in addi¬ 
tion to those set forth in the Examiner’s Statement in an¬ 
swer to the appeal and in the decision of the Board of Ap¬ 
peals for holding that the subject-matter of claims 9, 10, 13 
and 21 may not properly be claimed in the same application 
with the alleged invention covered by the other rejected 
claims. Profert of a copy of the patent to Jakosby is hereby 
made. 

7. He admits the allegation of assignment las contained 
in the seventh paragraph of the complaint. 

W. W. COCHRAN 
Attorney for the Defendant. 

April 16, 1940. 
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I hereby certify that a copy of this Answer was mailed 
to the attorney for plaintiffs on April 16, 1940. 

W. W. COCHRAN 
Attorney for the Defendant. 

13 Reed et ad. 

v. 

COE. 

Civil Action No. 6049 

At the hearing the plaintiffs withdrew claims numbered 
1, 5, 9, 10, 13 and 21. As to the remaining claims I agree 
with the Board of Appeals in rejecting them on the refer¬ 
ences relied upon. 

The complaint should be dismissed. 

BAILEY, 

J. 

##*##*###* 

14 Findings of Fact 

1. This is a suit brought under the provisions of Section 
4915 R. S. (U. S. C., title 35, sec. 63) in which it is sought 
to have the Court find that the plaintiffs, being the appli¬ 
cant and his assignee of the application of Howard L. Reed, 
N6. 92,541, filed July 25,1936, are entitled to have issued to 
them a patent containing claims 1, 2, 3, 4, 5, 9, 10, 13, 21, 29, 
30, 31, and 32, of the said application. 

2. The Reed application in suit relates to a method of 
drilling wells. The applicant employs, in place of the usual 
drilling mud such as a clay-water fluid, a substance such as 
asphalt, or molten sulphur, or similar substance, which is 
liquid at higher temperatures but which is solid at atmos¬ 
pheric temperatures and is of widely variable viscosity de¬ 
pendent on its temperature. The applicant circulates such 
a substance while drilling and varies the viscosity of the 
substance by regulating its temperature, for the purpose 
of taking care of different formation pressures en- 



15 countered. The substance is then permitted to solid¬ 
ify in the wall to seal and strengthen the bore holes. 
Applicant discloses the use of regulatablei electric heating 
coils applied to various parts of the apparatus and to the 
casing by which he can heat the substance to different tem¬ 
peratures to vary the viscosity and the condition and to per¬ 
mit the substance to become solid at atmospheric tempera¬ 
ture. | 

3. At the hearing plaintiffs withdrew clahjns 1, 5, 9,10,13, 

and 21. \ 

4. The patent to Christians, No. 1,327,208, relates to a 
method of sealing crevices in rock formations and for this 
purpose sulphur, asphalt, or coal tar pitch may be used. 
There is a supply tank in which the hot sealing material 
may be stored. 

5. The patent to Swan, No. 1,455,010, relates to a method 
of drilling wells in -which a viscid or viscous liquid, prefer¬ 
ably heavier than water, is used. The patentee prefers 
to use tar, or other liquids may be used, su<bh as wood tar, 
rosin dissolved in heavy tar oil, or asphalt dissolved in ben¬ 
zol. The patent indicates that the liquid is hsed very hot. 

6. The patent to Simmons, No. 1,841,302, | relates to well 
drilling apparatus and discloses the use of a^i electric heat¬ 
ing coil for the purpose of heating the material being op¬ 
erated upon. 

10 7. The patent to Jackson et al., Ncl. 1,866,522, re¬ 

lates to a method of cementing wells jin which there 
is used as a cementing agent sulphur, asphaljt or other sim¬ 
ilar material. It is indicated in the patent jthat it will be 
obvious that any desired heating means ma^ be employed. 
This patent employs viscous liquid which is Ideated and cir¬ 
culated to a limited extent. j 

8. The publication ‘‘The Cementer” refers to viscous 
muds and discloses how the viscosity of the j muds may be 
varied by the addition of certain chemicals. 

9. As to claims 2, 3, 4, 29, 30, 31, and 32, it would not in¬ 

volve invention over Swan to use sulphur instead of hot tar 
in view of Christians. , 
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10. When either sulphur or hot tar is used it would not in¬ 
volve invention to keep the drill string hot by a heater as 
taught by Christians, Simmons, or Jackson et al. 

11. When a viscous liquid is used variation of the tem¬ 
perature of that liquid causes variation of its viscosity. 

12. It was not inventive to vary the degree of heating of 
the drilling fluids to suit the conditions encountered for anv 
particular drilling location. 

13. Claims 30, 31, and 32 define no invention over the dis¬ 
closure of the patent to Jackson et al., even through claim 
32 specifies heating the casing, since this is old as disclosed 
by the patent to Simmons. 

17 Conclusions of Law 

1. Claims 1, 5, 9, 10, 13, and 21, having been withdrawn 
at the hearing, require no further consideration. 

2. The remaining claims in suit are not patentable over 
the prior art. 

3. Plaintiffs are not entitled to a patent on the Reed ap¬ 
plication in suit containing any of claims 1, 2, 3, 4, 5, 9, 10, 
13, 21, 29, 30, 31, and 32 of the said application. 

4. The bill of complaint should be dismissed as to all the 
claims in suit. 

Exceptions to plaintiffs as to any or all Findings and 


Conclusions. 

* * * 

JENNINGS BAILEY 
Justice. 

****** 
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Judgment 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court 

It is ADJUDGED this 5th day of September, 1941, that 
the Bill of Complaint in this case be, and the same herebv 
is dismissed with costs against the plaintiff. 

JENNINGS BAILEY 
Justice. 
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Approved as to form: 

JOHN H. BRUNINGA 
Attorney for Plaintiff. 

19 Notice of Appeal 

Notice is hereby given that Howard L. Reed and Fobs Oil 
Company, plaintiffs above-named, hereby Appeal to the 
United States Court of Appeals for the District of Colum¬ 
bia from the judgment entered in this action on September 
5, 1941. I 

BRUNINGA & SUTHERLAND 
October 2d, 1941 | 

JOHN H. BRUNjNGA 
Attorneys for plaintiffs 
1004 Market Street 
St. Louis, Missouri 

Service of the above Notice acknowledged this 2d day of 
October, 1941. 

W. W. COCHRA^ 

Attorney for Defendant. 

• ••**•••*• 

20 Complaint 

To the Honorable, 

The Judges of the United States District Court, 

For the District of Columbia 

Plaintiffs for their complaint allege: 

1. That plaintiff Howard L. Reed is a citizen of the 
United States and a resident of the City of El! Paso, State 
of Texas; and that plaintiff Fobs Oil Company jis a corpora¬ 
tion dulv organized and existing under the laws 1 , of the State 
of Delaware and has an established place of business at 
Houston, Texas. 

2. That defendant Conway P. Coe is a ciiizen of the 
United States, is Commissioner of Patents o^ the United 
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States, maintains his official residence within the District of 
Columbia, and is sued in his capacity as Commissioner of 
Patents of the United States. 

21 3. That this is an action arising under the patent 
laws of the United States, to-wit, Section 4915 of the 

Revised Statutes of the United States (Title 28, Section 63, 
U. S. Code); that no appeal has been taken to the United 
States Court of Customs and Patent Appeals, and that there 
are no adverse or opposing parties. 

4. That prior to December 4, 1936, plaintiff Harold L. 
Reed invented certain new and useful improvements in 
Method of and Apparatus for Drilling Wells, for which he 
believed himself entitled to Letters Patent of the United 
States, that on December 4, 1936, plaintiff Harold L. Reed, 
having complied with the requirements of the statutes of 
the United States in such cases made and provided, filed in 
the United States Patent Office a certain application for 
Letters Patent of the United States identified as Serial No. 
114,098, said application containing a written description 
of said improvements in Method and Apparatus for Drilling 
Wells in such full, clear, concise, and exact terms as to en¬ 
able any person skilled in the art or science to which it ap¬ 
pertains to make, construct, compound, and the same, and 
particularly pointing out and distinctly claiming the sub¬ 
ject-matter upon which he believed himself entitled to Let¬ 
ters Patent, all of which will fully appear from a duly au¬ 
thenticated copy of said application to be produced in court. 

5. That thereafter such proceedings were had that said 
application was finally rejected by the Patent Office on 
April 6, 1938, as to claims 3, 5, 6, 7, and 8, by the Examiner 
in the Patent Office in charge thereof; that thereupon plain¬ 
tiff Howard L. Reed within six months from April 6, 1938, 

appealed from said Examiner to the Board of Ap- 

22 peals in the Patent Office, complying in all respects 
with the provisions of the patent statute R. S. 4909 

(Title 28, Section 57, U. S. Code) and the rules in such cases 
made and provided; that thereafter pursuant to the rules 
of the Patent Office said Examiner on or about October 18, 
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1938, rendered a written statement purporting to set forth 
the grounds of his decision and all points involved in the 
appeal and furnished a copy thereof to plaintjilf; that there¬ 
after on September 7, 1939, the Board of Appeals rendered 
a decision affirming the Primary Examiner! and refusing 
plaintiff Letters Patent upon the subject-matter described 
in said application and particularly pointed out and dis¬ 
tinctly claimed as follows: 

Claim 3. In a method of drilling a well^ the steps of 
manipulating a drilling tool to form a bore hble, impregnat¬ 
ing the walls of said bore hole with a molten sulphurous ma¬ 
terial of low viscosity which is solid at atmospheric temper¬ 
atures, and permitting said molten material t|o cool so as to 
render the walls of said bore hole self-supporting. 

Claim 5. The method of drilling a well wljich comprises 
manipulating a boring tool to form a bore holg, and circulat¬ 
ing through said bore hole during drilling ojjerations a 
molten sulphurous material of low viscosity and high dens¬ 
ity substantially solid at atmospheric temperatures. 
23 Claim 6. In a method of drilling a yell, the steps 
of manipulating a boring tool to form a bore hole, 
and circulating through said bore hole durinjg the drilling 
operation a molten sulphurous material undejr pressure. 

Claim 7. In a method of drilling a well, the steps of 
manipulating a drilling tool to form a bore hole and simul¬ 
taneously circulating through the bore hole ujider pressure 
a fluid, anhydrous, sulphurous material. 

Claim 8. The method of combating heavihg shale dur¬ 
ing the drilling of a well which comprises circulating under 
pressure through the bore hole during the drilling operation 
a molten sulphurous material substantially solid at atmos- 
X>heric temperatures causing said material to impregnate 
the heaving shale formations, and permitting |such material 
within the heaving shale formations to cool ajid solidify to 
render said formation self-supporting and impervious to 
water. 


I 

I 
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And that in consequence thereof defendant has refused and 
still refuses to grant Letters Patent on said application, as 
prayed for in said application Serial No. 114,098, on said 
claims and on claims germane to the subject-matter now in 
issue and for which plaintiffs were legally entitled to Let¬ 
ters Patent. 

24 6. That by an assignment in writing, duly recorded 

in the United States Transfers of Patents, plaintiff 
Howard L. Reed did assign and transfer unto plaintiff Polls 
Oil Company eleven and one-third percent. (11 Vs%) of the 
entire right, title, and interest in and to said improvements, 
application, and all Letters Patent of the United States 
which may issue for said improvements, and that plaintiffs 
are now the sole owners of the entire right, title, and in¬ 
terest in and to said improvements and to all letters patent 
which may be granted therefor. 

WHEREFORE, plaintiffs demand judgment against the 
defendant, the Commissioner of Patents, ordering and re¬ 
quiring the defendant to grant unto plaintiffs the Letters 
Patent prayed for in the aforesaid application, Serial No. 
114,098, on the claims aforesaid and such other claims ger¬ 
mane to the subject-matter as this Court may deem meet. 

HOWARD L. REED 
FOHS OIL COMPANY 

I By JOHN H. BRUNINGA 

JOHN H. SUTHERLAND, 
Their Attorneys 
1004 Market Street 
St. Louis, Missouri 

CHAS. E. RIORDON 
Of Counsel 

852 National Press Bldg. 

Washington, D. C. 

* 1 * • • • • • • • • 
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25 Answer to the Complaint j 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. Defendant admits the allegations of citizenship and 
residence of the plaintiff Howard L. Reed and the allega¬ 
tions of organization and principal place of business of the 
plaintiff Fohs Oil Company. 

2. He admits the allegations of defendant js official resi¬ 
dence and official position. 

3. He admits the allegation of jurisdiction junder Section 
4915 R. S. (U. S. C., title 35, sec. 63). He ajdmits that no 
appeal has been taken to the United States Court of Cus¬ 
toms and Patent Appeals. 

4. He admits that on December 4, 1936, plaintiff Harold 

L. Reed, claiming to be the inventor of alleged im- 

26 provements in Method of and Apparatus for Drill¬ 
ing Wells, made application for Letters Patent there¬ 
for and that said application was given Serial No. 114,098. 
He admits for the purposes of this suit that said application 
was duly filed and prosecuted. He admits tjhat plaintiffs 
should produce in Court a duly authenticated, copy of said 
application. 

5. He admits that the primary examiner finally rejected 
claims 3, 5, 6, 7 and 8 of said application, as set forth in 
paragraph 5 of the complaint. He admits that plaintiff 
Howard L. Reed appealed to the Board of Appeals from 
the final rejection by the primary examiner and that the 
primary examiner furnished a statement setting forth the 
grounds of his rejection. He admits that the Board of Ap¬ 
peals rendered a decision dated September 7, 1939, affirm¬ 
ing the primary examiner in refusing plaintiff a patent on 
the subject matter of said claim. He admits that, by the de¬ 
cision of the Board of Appeals he has refused and still 
refuses to grant plaintiffs Letters Patent containing said 
claims. Tie denies that such refusal is erroneous or that 
plaintiffs are entitled to a patent containing said claims 
since these claims are deemed to be unpatentable over the 





18 


following prior patents and for the reasons given in the 
statement of the examiner in answer to the appeal and the 
decision of the Board of Appeals, copies of which will be 
presented at the trial: 

Christians, 1,327,26S, January 6,1920, 

Swan, 1,455,010, May 15, 1923. 

Profert of copies of these patents is hereby made 

27 6. He admits the allegation of assignment of said 
application by Howard L. Reed to plaintiff Fohs Oil 

Company. 

W. W. COCHRAN 
Attorney for Defendant. 

March 20, 1940. 

I hereby certify that a copy of this Answer was mailed 
t6 the attorney for plaintiffs on March 20, 1940. 

W. IV. COCHRAN 
Attorney for Defendant . 

28 Reed et al. 

v. 

Coe. 

Civil Action No. 60S9. 

1 agree with the Board of Appeals in holding that the 
term “sulphurous materials’’ is broad enough to include 
the material described in the Swan and Christians patent. 
The complaint should be dismissed. 

BAILEY, 

J. 
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29 Endorsed: Filed Sept. 5, 1941 Charles E. Stewart, 

Clerk. j 

In the District Court of the United States 
for the District of Columbia .j 

Civil Action No. 6098 | 

Howard L. Reed and Fohs Oil Company, Plaintiffs, 

I 

v. 

Conway P. Coe, Commissioner of Patents, Defendant . 

Findings of Fact. 

1. This is a suit brought under the provisions of Section 
4915 R. S. (U. S. C., title 35, sec. 63) in which it was sought 
to have the Court find that the plaintiffs, b^ing the appli¬ 
cant and his assignee of the application of Howard L. 
Reed, Serial No. 114,098, filed December 4,11936, are en¬ 
titled to have issued to them a patent containing claims 
3, 5, 6, 7, and 8 of the said application. 

2. The Reed application in suit relates to a method of 
drilling a well in which the applicant employs, in place of 
the usual drilling mud, such as a clay-water fluid, molten 
sulphureous material which is solid at atmospheric tem¬ 
peratures, which material is circulated during drilling, this 
material being then allowed to cool and solidify in the wall 

to strengthen the bore hole. 

30 3. The patent to Christians, No. 1,3:27,268, relates 
to a method of sealing crevices in rock formations 

in which a hot sealing material, such as pitch or asphalt, 
is used to seal the crevices in the formation surrounding 
a drilled hole. 

4. The patent to Swan, No. 1,455,010, relates to a method 
of drilling wells in which the invention consists in the use 
of coal tar for the drilling liquid. However, it is stated 
that wood tar, rosin dissolved in heavy tar oil, or asphalt 
dissolved in benzol may also be used. 

5. Applicant’s claims which specify the use of molten 
sulphur in the drilling of a well were allowed. 
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6. The word “suphurous 99 means “like sulphur.” 

7. Asphalt and coal tar pitch are like sulphur in some 
of physical properties. 

S. The term “sulphurous materials” in the claims in 
suit is broad enough to include the materials described in 
the Swan and the Christians’ patents. 

Conclusions of Law. 

i 1. The claims in suit are not patentable over the prior 
art. 

2. Plaintiffs are not entitled to a patent on the Reed ap¬ 
plication in suit containing any of claims 3, 5, 6, 7, and 8 
of the said application. 

3. The bill of complaint should be dismissed as to all 
the claims in suit. 

Exceptions to plaintiffs as to any or all Findings and 


Conclusions. 

* * * 

JENNINGS BAILEY, 

Justice. 

******* 

31 

Judgment. 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and 
submitted to the Court, 

It is adjudged this 5th day of September, 1941, that the 
Bill of Complaint in this case be, and the same hereby is 
dismissed with costs against the plaintiffs. 

JENNINGS BAILEY, 

Justice. 

Approved as to form: 

JOHN H. BRUNINGA, 

Attorney for Plaintiff. 

********** 
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33 Complaint. 

To the Honorable, ] 

The Judges of the United States District (fcourt, 

For the District of Columbia. 

Plaintiffs for their complaint allege: j 

1. That plaintiff Howard L. Reed is a citizen of the 

United States and a resident of the City of El Paso, State 
of Texas; and that plaintiff Fobs Oil Company is a cor¬ 
poration duly organized and existing under the laws of 
the State of Delaware and has an established place of 
business at Houston, Texas. I 

2. That defendant Conway P. Coe is a citizen of the 
United States, is Commissioner of Patents of the United 
States, maintains his official residence within the District 
of Columbia, and is sued in his capacity as Commissioner 

of Patents of the United States. | 

33VL> 3. That this is an action arising under the patent 

laws of the United States, to-wit, Section 4915 of the 
Revised Statutes of the United States (Title 28, Section 63, 
U. S. Code); that no appeal lias been taken to the United 
States Court of Customs and Patent Appeals, and that 
there are no adverse or opposing parties. 

4. That prior to December 4, 1936, and August 10, 1937, 
plaintiff Howard L. Reed invented certain new and useful 
improvements in Method of and Apparatus for Drilling 
Wells and Method of Sealing Earth Formations, for which 
he believed himself entitled to Letters Patent |of the United 
States, that on December 4, 1936 and Augjust 10, 1937, 
plaintiff Howard L. Reed, having complied with the require¬ 
ments of the statutes of the United States :.n such cases 
made and provided, filed in the United States; Patent Office 
certain applications for the Letters Patent 6f the United 
States identified as Serial No. 114,098 and Sejrial No. 15S,- 
286 (as a division of No. 114,098), said appjications con¬ 
taining written descriptions of said improvements in 
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Method and Apparatus for Drilling Wells and Method of 
Sealing Earth Formations in such full, clear, concise, and 
exact terms as to enable any person skilled in the art or 
science to which it appertains to make, construct, com¬ 
pound, and use the same, and particularly pointing out and 
distinctly claiming the subject-matter upon which he be¬ 
lieved himself entitled to Letters Patent, all of which will 
fully appear from a duly authenticated copy of said ap¬ 
plication to be produced in court. 

34 5. That thereafter such proceedings were had that 

said application Serial No. 158,286, was finally re¬ 
jected by the Patent Office on November 2, 1938, as to 
claims 1 to 12, inclusive, by the Examiner in the Patent 
Office in charge thereof; that thereupon plaintiff Howard 
L. Reed within six months from November 2, 193S, ap¬ 
pealed from said Examiner to the Board of Appeals in the 
Patent Office, complying in all respects with the provisions 
of the patent statute R. S. 4909 (Title 28, Section 57, U. S. 
Code) and the rules in such cases made and provided; that 
thereafter pursuant to the rules of the Patent Office said 
Examiner rendered a written statement purporting to set 
forth the grounds of his decision and all points involved in 
the appeal and furnished a copy thereof to plaintiff; that 
thereafter on February 15, 1940, the Board of Appeals 
rendered a decision affirming the Primary Examiner as to 
claims 1, 2, 3, 4, 5, 6, 7, 9, and 10 and refusing plaintiff 
Letters Patent upon the subject-matter described in said 
application and particularly pointed out and distinctly 
claimed as follows: 

Claim 1. The method of completing a well which in¬ 
cludes lowering a strong of casing into said well to a posi¬ 
tion just above a formation which is believed to be a pro¬ 
ducing formation, causing molten sulphur to occupy sub¬ 
stantially the entire space between said casing and the 
walls of the well, permitting said sulphur to cool and solid- 
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ify to anchor said casing within the well, apd testing said 
formation for production. 

35 Claim 2. The method of securing a casing within 
a bore hole which comprises lowering a casing into 

the bore hole to the desired depth, causing a molten sul¬ 
phurous material, solid at atmospheric temperatures, to oc¬ 
cupy substantially the entire space about the easing within 
the bore hole and permitting said material to cool and 
solidify. 

Claim 3. The method of anchoring casing within a bore 
hole which comprises lowering the casing to the desired 
depth within said bore hole, causing a molten sulphurous 
material, substantially solid at atmospheric temperatures, 
to occupy the space between the said casing and the walls 
of the bore hole, imposing pressure upon said molten ma¬ 
terial to cause it to impregnate the formation surrounding 
said casing, and permitting said material to cool and 
solidify to anchor said casing and render the formation 
adjacent thereto, substantially solid and impervious. 

Claim 4. The method of strengthening the walls of a bore 
hole which comprises injecting molten sulphur into the bore 
hole and causing said molten sulphur to penetrate the walls 
of said bore hole and solidify therein. 

36 Claim 5. The method of reinforcing walls of a 
bore hole which comprises injecting molten sulphur 

into the bore hole, maintaining said sulphur at a suffi¬ 
ciently high temperature to cause it to penetrate said for¬ 
mation, and permitting said sulphur to cool land solidify 
within the formation and bore hole. 

Claim 6. The method of strengthening an earth forma¬ 
tion having a bore hole therein, which comprises inserting 
molten sulphur into said bore hole, causing said sulphur 
to impregnate the earth formation forming said bore hole, 
and permitting said sulphur to solidify within the forma¬ 
tion. 
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i Claim 7. The method of strengthening a formation hav¬ 
ing a hole therein, comprising injecting molten sulphur 
into said hole, causing said molten sulphur to impregnate 
the formation surrounding said hole, and permitting said 
molten sulphur to solidify within said formation. 

Claim 9. In a means for sealing the walls of a bore hole, 
in combination, means for introducing a heating medium 
into said bore hole, a molten cementing medium and means 
for displacing the heating medium by the cementing me¬ 
dium whereby said molten cementing medium will pene¬ 
trate the heated formation and freeze therein to seal the 
bore hole. 

37 Claim 10. The method of cementing well casing 
consisting of positioning the casing in the desired 

position within a well, melting a cementitious material hard 
at atmospheric temperatures, forcing said melted material 
down through the casing and up around the lower end there¬ 
of, and permitting the material thus placed to solidify. 

And that in consequence thereof defendant has refused and 
still refuses to grant Letters Patent on said application, 
as prayed for in said application Serial No. 158,286, on said 
claims and on claims germane to the subject-matter now 
in issue and for which plaintiffs were legally entitled to 
Letters Patent. 

6. That by an assignment in writing, duly recorded in 
the United States Transfers of Patents, plaintiff Howard 
L. Reed did assign and transfer unto plaintiff Foils Oil 
Company eleven and one-tliird percent. (11-1/3%) of the 
entire right, title, and interest in and to said improvements, 
application, and all Letters Patent of the United States 
which may issue for said improvements, and that plain¬ 
tiffs are now the sole owners of the entire right, title, and 
interest in and to said improvements and to all Letters 
Patent which may be granted therefor. 

38 Wherefore, plaintiffs demand judgment against the 
defendant, the Commissioner of Patents, ordering 

and requiring the defendant to grant unto plaintiffs the 




Letters Patent prayed for in the aforesaid application, 
Serial No. 158,286 on the claims aforesaid a^d such other 
claims germane to the subject-matter as this Court may 
deem meet. ' j 

HOWARD L. REED 
FOHS OIL COMPANY 

By JOHN H. BRUNlNGA 
JOHN H. SUTHERLAND 
Tlieir Attorneys 
1004 Market Street 
St. Louis, Missouri ! 

7 i 

CHARLES E. RIORDAN 
Of Counsel 

852 National Press Bldg. 

Washington, D. C. 

##*•*#*##*• 

39 Answer to the Complaint. 

I 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. Defendant admits the allegations of citizenship and 
residence of the plaintiff Howard L. Reed, an(jl the allega¬ 
tion of organization and principal place of business of the 
plaintiff Fohs Oil Company. 

2. He admits the allegations of his official residence and 
official position. 

3. He admits the allegation of jurisdiction upder Section 
4915 R. S. (U. S. C., title 35, sec. 63.) He adrpits that no 
appeal has been taken to the United States Colurt of Cus¬ 
toms and Patent Appeals. 

4. He admits that the plaintiff Howard L. I^eed, claim¬ 

ing to be the inventor of certain allegdd new and 

40 useful improvements in Method of and Apparatus 
for Drilling Wells and Method of Seajing Earth 

Formations, made application for letters patent 1 on Decem¬ 
ber 4, 1936, and that said application was given | Serial No. 
114,098. He admits that on August 10, 1937, the plaintiff 


1 
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Howard L. Reed filed a second application alleged to be a 
division of application Serial No. 114,098, and that the sec¬ 
ond application was given Serial Xo. 158,286. lie denies 
that application Serial Xo. 15S,2S6 is a true division of ap¬ 
plication Serial Xo. 114,098. lie admits that plaintiffs 
should furnish to the Court a duly authenticated copy of 
application Serial Xo. 158,286. 

5. lie admits that on Xovember 2, 1938, claims 1 to 12, 
inclusive, of the said application Serial Xo. 158,2S6 were 
finally rejected by the primary examiner. He admits that 
within six months thereafter plaintiff Howard L. Reed ap¬ 
pealed from the holding of the primary examiner to the 
Board of Appeals in the Patent Office. He admits that the 
examiner rendered a written statement setting forth the 
grounds of his rejection and that on February 15, 1940, the 
Board of Appeals rendered a decision affirming the pri¬ 
mary examiner and refusing plaintiffs claims 1, 2, 3, 4, 
5, 6, 7, 9 and 10, as set forth in paragraph 5 of the com¬ 
plaint. He admits that by said decision of the Board of 
Appeals he has refused and still refuses to grant plain¬ 
tiffs a patent on application Serial Xo. 158,286, containing 
any of said claims. lie denies that such refusal is errone¬ 
ous or that plaintiffs are lawfully entitled to a patent con¬ 
taining such claims since these claims are deemed to be 
unpatentable over the following patents and for the 
41 reasons given in the statement of the examiner in 
answer to the appeal and the decision of the Board 
bf Appeals, copies of which will be furnished at the trial: 


Swan, 

Christians, 

Swan 

Christians, 

Jackson, 

Eplev, 


1,307,027, June 17, 1919, 
1,327,268, Jan. 6, 1920, 
1,455,010 May 15, 1923, 
1,858,952, May 17, 1932, 
1,S66,522, July 5, 1932, 
1,881,176, Oct. 4, 1932. 


Profert of copies of these patents is hereby made. 
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6. He admits the allegation of assignment of said ap¬ 
plication Serial No. 158,286 to the plaintiff Ipohs Oil Com¬ 
pany. 

W. W. COCHRA^, 

April 13, 1940. Attorney for Plaintiff. 

I hereby certify that a copy of this Answer was mailed 
to the attorney* for plaintiff on April 13, 1940. 

W. W. COCHRAN, 

Attorney f^r Plaintiff. 

42 Endorsed: Filed Jul 10 1941 Charles E. Stewart, 
Clerk 

Civil Action No. 6145 

Reed et al. 

v. 

Coe 

At the hearing the plaintiffs withdrew claini numbered 9. 
Claim numbered 10 is, I think, fully met by the patents to 
Christians and other references cited by the patent Office. 

As to the remaining claims I agree with the opinion of 
the Board of Appeals when it said: 

“The patents to Christians have been reliejd on mainly. 
They show the use of certain thermoplasties| such as as¬ 
phalt, coal-tar pitch, sulphur etc. for sealing crevices in 
wells. Appellant (plaintiffs here) contends that these pat¬ 
ents do not contemplate the use of crystalline sulphur, 
which sets quite hard when cold, but, instead, amorphous 
sulphur which is always a more or less viscous); mass. The 
patents mention sulphur broadly and presumably cover 
both forms. Surely no invention would be involved in try¬ 
ing out crystalline sulphur for the purpose in hand, 

43 if it were found that the other form was!inoperative, 
especially in view of the Jackson et al. patent, where 

sulphur is used as a sealing off medium”. 

The complaint should be dismissed. 

BAILEY 

J. 

• ••••••••• 
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44 Findings of Fact 

1. This is a suit brought under the provisions of Section 
4915 R. S. (U. S. C., title 35, sec. 63) in which it was sought 
to have the Court find that the plaintiffs, being the applicant 
and his assignee of the application of Howard L. Reed, 
Serial No. 158,2S6, filed August 10, 1937, are entitled to 
have issued to them a patent containing claims 1, 2, 3, 4, 
5, 6, 7, 9, and 10 of the said application. 

2. The Reed application is suit relates to a method of 
sealing Earth Formations. It discloses a method of 
strengthening the walls of a bore hole which comprises in¬ 
jecting molten sulphur into a bore hole and causing said 
molten sulphur to penetrate the walls of the bore hole and 
solidify therein. The application also discloses a method 

of securing a casing within a bore hole which method 

45 briefly consists in pumping molten sulphur down the 
casing in the hole and up behind the casing and per¬ 
mitting solidification. There is provided a sulphur tank or 
pit to contain the sulphur which is heated by a radiator. 

3. The patent to Swan, No. 1,307,027, relates to a method 
of excluding water from drilled holes for oil. The method 
consists in first heating the rock through which the water 
enters, then using a sealing compound, such as paraffin, 
rosin, coal tar pitch, asphalt, etc. Where a compound is 
used which requires heating to make it liquid the patentee 
indicates that a suitable heating medium may be forced 
into the hole. 

4. The patent to Christians, No. 1,327,26S, relates to a 
method of sealing crevices in rock formations in which a 
hot sealing material, such as pitch or asphalt, is used to 
seal the crevices in the formation surrounding a drilled 
hole. 

5. The patent to Swan, No. 1,455,010, relates to a method 
of drilling walls in which the invention consists in the use 
of coal tar for the drilling liquid. 

6. The patent to Christians, No. 1,S5S,952, relates to a 
method and apparatus for sealing crevices in rock forma- 
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tions or the like in which the patentee diicloses that he 
forces a thermoplastic material, such as asphalt, pitch or 
sulphur down the hole or the conduit and c^,use such seal¬ 
ing material to enter the interstices with ivhich the hole 
communicates. The sealing material is maintained in a 
heated condition all the way down the hole| or conduit so 
that it will readily how into the creviced, sealing the 
latter. 

46 7. The patent to Jackson et al., No, 1,S66,522, re¬ 

lates to a method of cementing wells ini which there is 
used as a cementing agent sulphur, asphalt oif other similar 
material. It is indicated in the patent that it will be ob¬ 
vious that any desired heating means may be] employed. 

8. The patent to Epley, No. 1,881,176, relates to rotary 

drilling in which a drilling mud is employed! and the pat¬ 
entee indicates that this mud may be preheated before it is 
introduced into the well. I 

9. Claims 1 to 7, and 10 involve no invention over the 
disclosure of either Christians patent in view (of the patent 
to Jackson et al. definitely teaching the use of sulphur. 

10. Claim 10 involves no invention over the disclosure in 

the patent to Swan, No. 1,307,027, in view of] the teaching 
of the sulphur in either one of the Christians (patents or in 
the Jackson et al. patent. , 

11. The Christians patents mention sulphur broadly and 
presumably cover both forms of sulphur, crystalline and 
amorphous. 

12. No invention would be involved in trying out crystal¬ 

line sulphur for the purpose in hand if it werfe found that 
the amorphous form were inoperative, especially in view 
of the patent to Jackson et al., where sulphur 'is used as a 
sealing-off medium. i 

Conclusions of Laiv \ 

1. Claim 9 having been withdrawn needs no (further con¬ 
sideration. 

2. The other claims in suit are not patbntable over 
the prior art. 


47 









30 


3. The plaintiffs are not entitled to a patent on the Reed 
application in suit containing any of claims 1, 2, 3, 4, 5, 6, 
7, 9, and 10 of the said application. 

4. The bill of complaint should be dismissed as to all the 
claims in suit. 

Exceptions to plaintiffs as to any or all Findings and 
Conclusions. 

JENNINGS BAILEY 
Justice . 

48 Endorsed: Filed Sep 5 - 1941 Charles E. Stew¬ 
art, Clerk 

In the District Court of the United States for the District 

of Columbia. 

Civil Action No. 6145. 

Howard L. Reed and Fohs Oil Company, Plaintiffs , 

v. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Judgment 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is ADJUDGED this 5th day of September 1941, that 
the Bill of Complaint in this case be, and the same hereby 
is dismissed with costs against the plaintiff. 

JENNINGS BAILEY 
Justice. 

Approved as to Form: 

JOHN H. BRUNINGA 
Attorney for Plaintiff. 

#***••*••# 
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50 Stipulation and Order of Consolidation. 

The above causes all involving the same issues, and hav¬ 
ing been consolidated and treated as one in the United 
States District Court for the District of (Jolumbia, it is 
hereby stipulated and agreed, by and betweeh the attorneys 
for the parties, that the three appeals therein lie consolidated 
and presented and argued as one on a singlcj record in the 
United States Court of Appeals for the District of Colum¬ 
bia; and that bond for costs oil appeal be Applied to the 
three appeals as consolidated. 

BRUNINGA & SUTHERLAND 
By JOHN H. BRUNINGA 
Attorneys for Plaintiffs 

CONWAY P. COlj, COMMIS¬ 
SIONER OF PATENTS 
By W. W. W. COCHRAN 
Attorney for Defendant 

Date: 

Sept. 30,1941. 

Date: 

Oct. 2,1941. 

It is so ordered this 2nd day of October 194l. 

0. R. LUHRING i 

I 

Memorandum. 

October 2, 1941. | 

Cost Bond ($250.00) on Appeal—filed. 
****** * * * * 

156 Order Relative to Transmission of Original Exhibits. 

Appeal has been taken in the above entitled cases and 
various exhibits of Plaintiffs and Defendants have been 
set forth in the Designation, for use on appeal 

It is hereby ordered that the original of siucli exhibits 
as set forth in the Designation, on file, be transmitted to 


i 
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the U. S. District Court of Appeals in lieu of copies of such 
exhibits. 

DAVID A. PINE 
Justice. 

October 30, 1941 


Agreed to— 

JOHN H. BRUNINGA 
CHAS. E. RIORDON 
Counsel for Plaintiffs-Appellants 

W. W. COCHRAN 
Counsel for Patent Office 


• #***••••# 

Washington, D. C., 

51 Thursday, May 29, 1941. 


Pursuant to notice theretofore given to all known inter¬ 
ested parties, and designation theretofore made by the As¬ 
signment Commissioner, the above-entitled cause came on 
for hearing and trial at 1:30 o’clock p. in., Thursday, May 
29, 1941, in the District Court of the United States for the 
District of Columbia, in the court house in the city of Wash¬ 
ington, 

Before 

Honorable Jennings Bailey, Associate Justice of the 
District Court of the United States for the District of Co¬ 
lumbia, there being 

Present : 

John H. Bruninga, Esquire, in behalf of the plaintiffs; 

W. W. Cochran, Esquire, by Howard S. Miller, Esquire, 
in behalf of the defendant. 

Thereupon the following proceedings and transactions 
were had and testimony was taken: 

52 (At Tr. p. 2): 

Mr. Bruninga made an opening statement in be¬ 
half of plaintiffs, and stated that he would not rely on 
claims 1, 5, 9,10 and 13 in Case No. 6049; and that he would 
not rely on claim 9 in Case No. 6145. 
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Mr. Miller made an opening statement in behalf of de¬ 
fendant and handed to the court three folders containing 
defendant’s exhibits 1, 2 and 3 to be formally offered later. 
These are designated as follows: 

Defendant’s Exhibit No. 1 

Reed and Fohs Oil Company v. Coe. 


Civil Action No. 6089. 

A—Christians, 1,3&7,26S 

B—Swan 1,4^5,010 

C—Print of Drawings, 

D—Examiner’s Statement, 

E—Decision of Board of Appeals. 

Defendant’s Exhibit No. 2 

Reed and Fons Oil Company v. Coe. 

Civil Action No. 6145 


A—Swan, 

1,307,027 

B—Christians, 

1,327,268 

C—Swan 

1,455,010 

D—Christians, 

1,85&,952 

E—Jackson, 

1,86(3,522 

F—Epley 

1,881,176 

G—Print of Drawings, 

II—Examiner’s Statement, 

I—Decision of Board of Appeals. 

1 

1 


Defendant’s Exhibit No. S 
Reed and Fohs Oil Company v. Coj; 
Civil Action No. 6049. i 


A—Christians, 

B—Swan, 

C—Simmons, 

D—Jackson et al., 
E—Karcher, 

E'—Jakosky, 


1,327], 268 
1,455^010 
1,8411302 
1,866^522 
1,927664 
2,153[S02 
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F—“The Cementer, Vol. 3, No. 4, 

Published by Haliburton Oil Well 
Cementing Co., Duncan, Okla., 

Sept., 1931, 6 pp. 

G—Print of Drawings, 

H—Examiner’s Statement, 

I—Decision of Board of Appeals. 
********** 

62 Harold H. Farnham 

was called as a witness for and in behalf ot the plaintiffs, 
and being then and there duly sworn by the Clerk of the 
Court, assumed the witness stand and, upon examination, 
testified as follows: 

Direct Examination 

Bv Mr. Bruninga: 

to 

Q. Your name is Harold H. Farnham? A. That is right. 
Q. Where do you live.’ A. Houston, Texas. 

Q. What is your age? A. Forty. 

63 Q. Now, what is your present occupation? A. 
District manager for the Baroid Sales Division, Na¬ 
tional Lead Company. 

Q. Now, I am going to ask you about that some more, but 
I wish you would give your education, particularly dealing 
with what education you have had relating to oil well drill¬ 
ing, refining and so forth, but make it rather brief. A. I 
received a degree of bachelor of science in chemical en¬ 
gineer at the California Institute of Technology in 1924. 
1 worked for five vears as research chemist and engineer 
for the General Petroleum Company in California on re¬ 
fining problems, natural gas, and the like, and in 1929 en¬ 
tered the present company for which I work; did research 
on drilling muds, clays, weight materials and all substances 
used in the preparation or control of them. 

My experience has been in the oil fields of California, 
Texas and Louisiana, virtually everywhere except the east¬ 
ern fields and the Rocky Mountain fields. 
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Q. Now, what do you do, simply sell material? A. My 
company sells it and employs service engineers and consult¬ 
ants, laboratory technicians, to disseminate information, 
act as consultants on the application of these materials. 

Q. Do they simply go to a well and stay five minutes, or 
how long do they stay at a well ? A. When tjhey are called 
on for service work thcv stav to administerl the material, 
until the job is completed at these wells, a day to a 

64 month. 

Q. Have you done that yourself ? A. Yes. 

Q. You are in charge of that end of the business; is that 
right? A. I am. 

Q. Are you familiar with the two types of oil well drill¬ 
ing? A. Yes, sir. 

Q. What are they? A. The older cable toojl method, and 
the most recent and more popular rotary method. 

Q. Now, will you just very briefly describe the cable tool 
method of drilling so the Judge will get a picture. A. The 
hole is drilled in the ground bv a hcavv bit bv the cable 
tool method, or percussion method. Actually a hole is ham¬ 
mered into the ground by the bit. Particles of the earth 
thus dislodged are suspended in the drilling water, usually 
about fifteen barrels of water that have been added to the 
bottom of the hole. When this mixture of cuttings and 
water becomes quite viscous the percussion tool is with¬ 
drawn from the hole and a bailer is run intb the bottom 
which opens the bottom and sucks in this m]uck of water 
and cuttings, and is removed, and the same procedure is 
repeated. 

The Court: That is similar to the digging of a well for 
water ? 

The Witness: Yes, exactly the same system except in 
cases of very deep drilling they have to be cased, 

65 whereas in a well for water they have only to be cased 
at the first few feet. Suitable fittings fire attached 

so that a two-inch tube is run into the hole anld the well is 
produced. 
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By Mr. Bruninga: 

Q. Now, will you give us an idea of the size and weight 
of one of those bits? A. It might differ from the size of 
the hole which you are drilling, two to fifteen inches, and 
from twentv to thirty feet in length. 

W ft f 

Q. And made out of iron? A. Iron, steel. 

Q. And has a lot of weight? A. Yes. 

Q. Now, this bailer, can you just briefly describe that? 
A. A bailer is a section of pipe about thirty feet long, and 
has a special type of foot valve on the bottom which is run 
into the hole in a closed position, and the force of the drag 
to the muck in the bottom opens it up and the upward mo¬ 
tion causes this foot valve to close and forces it to the sur¬ 
face. 

Q. And one of those bailers is pretty long, too, is it? A. 
Twenty to thirty feet. 

Q. Now, you say you use water. Did you ever use any¬ 
thing but water in the bottom of a cable tool well? A. Yes, 
sometimes instead of water a thin mud is used. 

Q. Why? A. To facilitate the suspension of these cut¬ 
tings so that all the force of the bit won’t be used in pul¬ 
verizing the cuttings, but some of it can be used to 
66 make the hole, and also to protect formations which 
mav be damaged. 

Q. Now, I wish you would discuss rotary drilling, and 
you have a chart before you which I will mark Exhibit A. 
A. In the rotary method of drilling the particles of the 
earth are disengaged by a bit which is connected onto the 
bottom of the drill pipe. Drill pipe is usually four-inch 
pipe made up in sections, thirty foot sections, and runs to 
the surface of the ground, the last joint in the drill pipe 
being square and fitted into the rotary table. The rotary 
table is given a rotation motion by the engine, which is 
imparted to the bit at the bottom of the hole and those 
cuttings are disengaged. That mechanism is raised and 
lowered by a hoist. It is actually partly suspended during 
the drilling action and only a fraction of the drilling mech¬ 
anism rests on the bit. The cuttings are removed con- 
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tinuously from the face of the bit by the flashing action of 
the drilling mud. This is picked up in tli^? suction of the 
drilling mud pump, discharged through th^ stand pipe at 
the mud holes of the drill pipe and issues] from openings 
in the bit, at which point it picks up the cuttings and rises 
upward in the annular space between the di|ill pipe and the 
walls of the hole which has been drilled.] The cuttings 
are then deposited, are allowed to settle out of the mud on 
the surface, and the mud, free of cuttings, is circulated 
over and over again. 

07 Q. In other words, here it is drawn] by the suction 
pump out of this sump, or pit over here on Exhibit 
A, after having passed through the settling trough, or 
ditch, to deposit the cuttings; is that riglijt? A. .That is 
right. 

Q. Now, in rotary drilling—and let’s sticlp first to water 
and clay—what is about the consistency of that drilling 
fluid ordinarily? A. That will be about like light lubricat¬ 
ing oil, which in viscosity terms may be fivb to thirty cen- 
tipoises. 

Q. A centipoise is a unit of viscosity; is that right? A. 
Yes, one centipoise is viscosity of water at approximately 
40 degrees Fahrenheit. 

Q. I notice a casing. What is that casing called and 
what is its function? A. That casing is a surface casing, 
and its function is to prevent surface formations from get¬ 
ting into the hole. 

Q. How long is that surface casing as a 
maybe 200 feet long. ] 

Q. Now, then, after you have put surface casings in what 
do vou do in drilling? Do vou set anv more leasings or go 
right on? A. No, you drill out the cement in the bottom 
of the casing until you either encounter a producing hori¬ 
zon or one that is giving you trouble and jeopardizing the 
hole. At that point you set another string of casings. 

Q. Now, what provides the supports for the walls of the 
bore hole in ordinary drilling? A. The drill mud de- 
68 posits a filter cake to assist in holding [back the for¬ 
mation until the casing is set. 


rule ? A. Oh, 





38 


Q. Can you describe what that is? A. The wail is laid 
down in the well by infiltration; the water that was in the 
mud has been squeezed and enters the filter space in the 
formation. 

Q. Now, what is the function of bentonite? Your com¬ 
pany sells it, doesn’t it? A. That is right. 

Q. Under the name of Aquagcl? A. Bentonite is a highly 
collodial clay. It helps to suspend the larger particles of 
clay with a weight material and also serves to lay down 
a strong supporting wall against the open hole. 

Q. It is different from ordinary clay, isn’t it, in that 
respect? A. Yes. 

Q. Now, do you remember the year that your organiza¬ 
tion began to sell Aquagel, bentonite? A. Yes, sir. 

Q. What year was it? A. 1928. 

Q. Now, you have heard me talk in the opening state¬ 
ment, and you listened to it, didn’t you, about weight ma¬ 
terial? A. Yes. 

Q. And I think I mentioned Baroid. What is that and 
what is its purpose? A. That is essentially a weight ma¬ 
terial pulverized and when mixed with drilling mud serves 
to increase the density of the mud. 

69 Q. What is the density of an ordinary clay drilling 

mud, just the mud and water? How high can you 
get that? A. Perhaps the maximum is around 1.25 to 1.3 
specific gravity. 

Q. What happens if you get above that? A. It changes 
from a fluid to a plastic and is unusable as a drilling ma¬ 
terial. 

Q. Why is it unusable? A. It becomes more and more 
difficult to pump, lays down an improper type of wall, and 
is subject to gas cutting. 

Q. Gas cutting. What do you mean by that? A. That 
isi a mixture of gas in the drilling mud quite a bit like 
whipped cream. 

Q. What is the purpose of this Baroid? A. To add suf¬ 
ficient weight or density to the mud so that the hydrostatic 
pressure produced by the column of mud will be at all 



times greater than the fluid pressure in the formation and 
thus confine the fluids in their horizons. 

Q. And how high a specific gravity can you get with 
Baroid. A. Oh, 2.3 specific gravity. 

Q. Now, your company also sells Stabilite, doesn’t it? 
A. Yes. 

i 

Q. What is that? A. That is a chemical that is used for 
the changing of the collodial nature of the clays so as to 
reduce their viscosity and gel strength so a s to permit the 
ready removal of cuttings, ready deposit off cuttings from 
the mud. 

Q. You could call them a mud thinner; is that 

70 right? A. Yes. 

Q. In other words, bentonite is a mud thickener 
and Stabilite is a mud thinner, and Baroid is| a mud weight¬ 
ing material; is that right? A. That is correct. 

Q. Now, you talked about cementing the casing. Per¬ 
haps you can show it on Exhibit A, and show the Judge 
how it is done in practice, or was done foi^ a number of 
years. A. Shall I draw this? 

Q. Go to the blackboard and put it on, because I can 
easily make a copy of it. Let’s call this Exhibit B. A. At 
some depth of the hole it becomes necessary to set casings 
perhaps to support these unsealed formations here (in¬ 
dicating), or to protect a domestic water supply, or to re¬ 
move some jeopardizing of the formation, sol the drill pipe 
with its bit is removed from the hole by thj) hoisting ap¬ 
paratus. The hole then remains full of mud| A casing is 
lowered into the hole essentially to bottom. The bottom 
casing is fitted with a special device, with \yhat is known 
as a bull plug with an outlet here (indicating a) for the 
escape of the cement. This also has become full of mud. 
The object of cementing is to fill the annular space between 
the casing and the walls of the well with cement, to 

71 fill this void (indicating x), and to ad|d strength to 
the combination of formation and pipe. The two- 

plug system of cementing is used in which the first plug b 
fills the casing; a slurry of water and cemenf; is prepared 
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and placed into the casing. Immediately on top of that is 
placed another plug c. The mud pump is connected to the 
top of the casing and mud is pumped into this system. The 
pressure causes both plugs and its cement burden to be 
pumped downward, the mud escaping through this hole in 
the bull plug and rising up just as mud circulates in the 
drilling process. That continues until the lower plug hits 
bottom. It rests in here (indicating) then. Following the 
outlet provided for the escape of cement, the cement is 
discharged out of the hole and rises about the annular space 
between casing and hole until the top plug hits the bottom 
plug. That shuts off the hole in the side of the casing. 
You get the sensation on the surface of the ground by your 
inability to pump any more mud into the system. The ce¬ 
ment now has been delivered and annualized, and the cas¬ 
ing is all full of mud except at the bottom where the two 
plugs are. This remains for about three days, giving the 
cement a chance to set up and harden. Then the drill bit 
and the drill pipe is run into the hole, the plugs are drilled 
out, and a hole is made below until the next objective is 
reached. 

Q. Now, while you are still there, if you have a well 
completed now and you hit a producing sand, or producing 
oil, what do you do then? What do you put in that well? 
You are all through now with the well clear down to the 
producing sand. A. When the producing sand has 
7*2 been drilled into another string of casing is run 
through to the top of the sand, or, in some comple¬ 
tion practices, through the sand. It is cemented in the 
same fashion this is, the first or surface casing was ce¬ 
mented. Of course, the second string of casing must be 
of smaller diameter than the first as it is run down through 
there. This is cemented and perforated by a cone so as to 
connect the oil sand with the interior of the last casing. 
The whole system is full of mud. Then tubing, which is 
usually about two inches in diameter in the bottom of the 
hole, and suitable valves and fittings are put on the casing 
and the tubing and the well is washed in: that is, the mud 
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that remains within the central casing is (flushed out by 
successively lighter inuds, and sometimes water or oil. At 
that point the formation pressure on the jnorizon causes 
the oil to flow into the hole and it is produced through the 
tubing. 

Q. Is there a difference between tubing aijid casing? A. 
In size, yes. 

Q. I mean as far as function is concerned, do you ever 
drill through tubing? A. Oh, no. 

Q. Now, suppose you do not hit a producing sand at all. 
You have a lot of casing in that hole, don’t you. A. Yes. 

Q. If you want to get that casing out whqt do you have 
to do? It is worth money. A. You either cujt the casing or 
shoot it with dynamite just above the top of the cement, 
and if your drilling practice has been good, j and you have 
a little luck with the type of formation you drill through, 
you can pull out most of the casing and salvage 
73 it. 

Q. What is heaving shale? A. That is a type of 
shale formation that is found predominantly in the Gulf 
Coast of Texas and Louisiana. It presents a most difficult 
and expensive problem of drilling through. 

Q. What happens when a drilling fluid, waiter clay drill¬ 
ing fluid strikes that? A. Usually there is ghs under pres¬ 
sure, and sometimes water under pressure irj the sands in 
this shale. It is blown into the hole. It causes heavier 
muds to be used to control it, more mud, different chem¬ 
icals, and sometimes extra strings of casing! must be run 
into the heaving shale type of well. 

Q. Will it ever blow into the hole? A. Sometimes it is 
blown vertically upward in the hole, too. 

Q. What does that mean? A. It means that there is 
quite a bit of pressure behind it. 

Q. What does it mean as far as future work is con¬ 
cerned? A. That adds greatly to the cost of drilling; some¬ 
times you lose the hole; sometimes expensive^ repair jobs 
are required to right that condition. 

Q. Do you know anything about grouting? A. Yes. 
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• Q. What is the California Talc Company? A. The Cali¬ 
fornia Talc Company is a division of the National Lead 
Company in California. 

Q. Of which Baroid Sales is also a division; is 

74 that right? A. That is right. 

Q. What is the pamphlet marked Plaintiff’s Ex¬ 
hibit C (handing exhibit to witness) ? A. This is a pamph¬ 
let published by the California Talc Company which sets 
forth the process of grouting around the abutment and 
feet of dams, the purpose being to close otf fissures in the 
formation through which water is seeping from the im¬ 
pounded water behind the dam. 

Q. That used to be a separate company? A. Yes, that 
vi'as a separate company, but it sometime ago became a 
division of National Lead. 

Q. Baroid Sales Company used to be a separate com¬ 
pany? A. That is right. 

Q. And now is a division of the National Lead Company? 
A. That is right. 

Q. Now, Aquagel is bentonite again, isn’t it? A. Yes, 
Aquagel is bentonite. 

1 Q. Now, in grouting a dam, I believe you said you can 
use it in the grouting of a dam. What you ■want to do is 
to stop leaks in the dam? A. Stop leaks in the formation 
immediately around the dam; that is right. 

Q. Now, Aquagel is used for that purpose? A. Aquagel 
is used as an admixture with cement for that purpose. 

Q. Now, is Aquagel also used with cement in oil well 
cementing? A. Yes, sir, it is. 

Q. What percentage of Aquagel do you use for oil 

75 well cementing? A. From 1 per cent to 3 per cent 
by weight with cement. 

Q. And how much for a dam, stopping leaks in a dam, 
\Vith cement, what percentage of bentonite? A. About 10 
per cent to 15 per cent. 

Q. Now, liow much water do you use with a sack of cement 
in oil well cementing? A. Four and one-half gallons of 
water per sack of cement. 
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Q. Suppose you want to stop a leak in t|ie dam with a 
10 per cent bentonite cement, how much wa^er do you use 
to a sack of cement f A. Twenty to 25 gallons of water, as 
1 recall, per sack of cement. 

Q. What type of engineers handle oil well cementing? 
A. Petroleum engineers. 

Q. What type handles this stopping of l|eaks in dams? 
A. Civil engineers, or construction engineers. 

Q. Both are in use; is that right? A. Thht is right. 

Q. Can you tell the Court what the temjperature of a 
bottom of a well is in relation to the depth ?| Is there any 
formula on that? A. Yes, sir, there is a definite formula 
for increase of temperature as to the depth; ijt is one degree 
Fahrenheit for every 55 feet, I believe, of depth, to which 
you would add the surface temperature; thus, a well 5,500 
feet deep would have a bottom hole temperature of 100 
plus the surface of the earth, or let us say 150. 

76 Q. One hundred and fifty degree^ Fahrenheit? 
A. That is right. 

Q. Then somewhere around 9,000 feet—I tjiink I am cor¬ 
rect in that—it would be almost to the bofling point of 
water, wouldn’t it? A. Yes, it would probably be above 
that, about 220. 

Q. So do you consider the grouting of dams and this oil 
well cementing the same or different fields?' A. Oh, they 
are entirely different and have different purposes. 

Q. Your own company retains two organizations to 
handle materials? A. Yes, sir, we do. 

Q. Are you familiar with paraffin? A. YeJ*. 

Q. Can you tell me the melting point of ordinary paraffin? 
A. 120 Fahrenheit. 

Q. What is its specific gravity? A. Oh, about .9. 

Q. In other words, less than water; isn’t tljat right? A. 
Yes. 

Q. Is it flowable under pressure, even hard;paraffin? A. 
Yes. 

Q. Do you know what pitches are? A. Yes, 
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Q. What kind of pitches are there? A. Well, there are 
coal tar pitches, and pitch from trees, resin. 

77 Q. What is their constituency at ordinary tem¬ 
peratures? A. Like molasses, very thick. 

Q. What are they at 100 degrees Fahrenheit? A. We 
have that right there—well, it would be more fluid than 
that. 

Q. Do you know anything about asphalts? A. Yes. 

Q. When you talk about asphalt does that mean anything 
definite with reference to the melting point, or specific 
gravity? A. No, asphalt is a generic term; it covers the 
residue from distillation of crude oil and it will vary in 
character, depending upon what you want to make; that 
is, they have 80 degrees Fahrenheit melting point asphalt, 
and they have 250 degrees melting point asphalt, and the 
other groups of asphalt are the so-called natural asphalts 
which perhaps are residues from petroleum that have dis¬ 
tilled naturally, like the lake at Trinidad. 

Q. But they are about the same in various kinds? A. 
Yes, no specific melting point or specific gravity for asphalt. 

Q. What happens when you flow asphalt say into a dam ? 
A. Air-blown asphalt has a higher melting point, and is 
harder than the asphalt before air-blowing. 

Q. When you talk about an asphalt which you say is 
solid at atmospheric temperature, say 100, do you mean 
something specific? A. Yes. 

78 Q. If you talk about an asphalt which you say you 
do not want to be hard, but want it to be flowable at 

the temperatures you use, do you think that is something 
specific? A. Yes, sir, I do. 

Q. Do you think that there is a difference between those 
two? A. Yes, sir. 

Q. What is the specific gravity of asphalt? Give the 
range. A. Some of them will be as low as .90 to .95 specific 
gravity, others will range 1.1 specific gravity. I am speak¬ 
ing now of those that are derived from petroleum. Some 
of the natural asphalts, such as gilsonite run as high as 
1.4 specific gravity. 
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Q. And I believe you said the specific gravity of an ordi¬ 
nary clay fluid is 1.3? A. That is the maximum. 

Q. Is there any utility in a fluid in which you can get 
that one-tenth higher in specific gravity? A. Yes, sir, there 
is; in the drilling of an oil well the specific gravity of the 
mud column must at all times be more than ample to offset 
the formation pressure. Sometimes only a Specific gravity 
of 1.2 will suflice ; other times 1.3 or 1.4 andjso on up to a 
specific gravity of 2, and naturally you want that increase 
to be just enough to take care of the expectecj pressure. 

Q. Do they ever use barytes in order just to get that 
up say from 1.2 to 1.3 or 1.4? A. Yes, many times barytes, 
or other weight materials are used to accomplish even 
79 less than an increase of one-tenth specific gravity. 

Q. What happens if you have a 1.2 or 1.3 specific 
gravity and you should have a 1.4, that is, you find out later 
on? A. If the specific gravity of a circulating mud is not 
substantially greater than the formation pressure the cir¬ 
culating fluid will be blown from the well. 

Q. Now, by formation pressure you mean |the formation 
that you are drilling? A. Either the forjtnation which 
is being drilled or that which is exposed to a ^as. 

Q. And you find that out when you have gas cutting to 
start with; is that right? A. Yes, sir. 

Q. Now, do you think that there is any difference between 
a material that has a specific gravity in cxeesk of that claVa¬ 
ladon fluid and one that hasn’t? A. Yes. 

Q. As far as a useful difference is concerned? A. Yes, 
sir, there is an advantage, and that is it has a greater factor 
of safety offsetting these formation pressures. 

Q. Now, based on your knowledge of asphalt, and I take 
it, first, vou studied that in connection with ivour refining 
process, did you not? A. Yes. 

Q. Is there anv relation between the increase in hard- 

• I 

ness at atmospheric pressure of asphalt and its den- 
SO sity? A. There is a direct relation a.j> long as the 
same source of crude is being used, that is, given 
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the same charge stock the higher is the density, also the 
higher is the melting point. 

Q. So if you take an asphalt which melts at a higher tem¬ 
perature would you expect it to have a higher or a lower 
specific gravity than one that melts at a lower temperature? 
A. If it melted at a higher temperature I would expect it 
to have a higher density. 

Q. Now, you talked about the viscosity range in a drilling 
fluid for operating in an oil well, and you talked about 
centipoises. What is the practical range you want to use? 
A. Most drilling muds will vary between five centipoises 
to forty centipoises. 

Q. In fact, it is a very narrow range; is that right? A. 
Yes, sir, it is quite a narrow’ range. 

Q. What happens if you increase the viscosity, as far as 
resistance is concerned? A. As the viscosity of mud is in¬ 
creased the greater the pump pressure is required to cir¬ 
culate it. 

Q. In other w’ords, it takes greater pressure to force cold 
molasses through a pipe than hot molasses; is that right? 
A. That is right. 

Q. What are the properties of sulphur? A. In density 
and melting point, and things like that ? 

Q. Yes. A. Sulphur has a specific gravity of ap- 
81 proximately 2 and melts at 235 degrees Fahrenheit; 

below’ that temperature it is hard, brittle, with a 
glassy luster. 

Q. Now’ as to sulphur, w’hat happens if you heat it up? 
Does it get soft or go on into liquid? A. No, it has a definite 
melting point, changes from a hard substance to a fluid at 
235 Fahrenheit. 

Q. That is, its specific gravity is twice that of w’ater ? A. 
That is right at atmospheric temperatures. 

Q. Now’, wliat is it in liquid state? A. Liquid at 235 
Fahrenheit it will have a specific gravity of about 1.8. 

Q. Now', does liquid sulphur have different viscosity 
changes? A. Yes, sir, there is a slight decrease in the vis¬ 
cosity of liquid sulphur w’ith increasing temperature until 





the critical point is reached, which I believe is in the neigh¬ 
borhood of 350 to 375 Fahrenheit. At that point a transition 
occurs in the sulphur and instead of getting more fluid with 
temperature, as most things do, it becomes r<|>pey and most 
viscous and, in fact, it gets up to abobt eighteen to 

82 twenty thousand eentipoise viscosity. 

Q. How many times is that of the vjscosity of the 
ordinary drilling fluid? A. Oh, about a thousand times 
more viscous. 

Q. But below that point, as you cool it d<j>wn from say 
300 to 250, that viscosity increases; is that right? A. Yes, 
sir. 

Q. And from what to about what ? A. Welh in the neigh¬ 
borhood of 250 to 300 Fahrenheit the viscosity of sulphur 
would be in the drilling mud range between 10 to 20 cen- 
tipoises, and as you pass 350 to 375 the viscosity increases 
quite rapidly with temperature until it finally attains the 
viscosity of 20,000 centipoises. 

Q. Now, let us take asphalt. As you increase the tem¬ 
perature of asphalt, after it is molten, it becomes thinner; 
is that right? A. Yes, sir. 

Q. And you can let the temperature decrease and it be¬ 
comes thicker? A. Yes. 

Q. Now, as to sulphur, that behaves the same way up to 
a certain temperature? A. Yes. 

Q. And above a certain point it gets thickerj does it? A. 
That is right. 

The Court: Those deep wells around six or seven thou¬ 
sand feet, what method of drilling is used? 

83 The Witness: The method depends more on the 
geography than the depth of the well. The rotary 

method is used principally in soft formations, a cable tool 
cannot be used there; a cable tool is used in the limestone 
areas. 

The Court: I was just wondering about the twisting of 
the drill. 

The Witness: The point is that ninety-nine per cent of 
the weight is suspended and only about one pbr cent com¬ 
municated to the bit. 
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'The Court: Does the twisting - motion of such a long drill 
tend to swing? 

The Witness: It will hang down straight; in fact, little 
line wires finer than those on a piano are used. If one- 
tenth of the weight of the drill pipe were allowed to rest 
on the hit it would kink over here like a piece of macaroni 
(indicating). In fact, that is why they drill these crooked 
holes. 

85 Q. Now, Mr. Farnham, have you read the specifica¬ 
tions of these applications of Mr. Reed? A. I have. 
80 Mr. Bruninga: Your Honor, I want to offer in 
evidence at this time as Plaintiff’s Exhibit D the 
original application, together with the amendment and of¬ 
ficial actions of the Reed application, serial No. 92541; as 
Exhibit E the corresponding papers of serial No. 114098; 
and as Exhibit F the corresponding papers of serial No. 
1582S6. 

Q. Will you first explain briefly the construction and 
operation of the apparatus that is used in the first case, 
serial No. 92541? There is no need going into too great 
detail, but just so the Court will understand, as the claims 
are not related to any particular apparatus. A. You want 
me to describe the opening of the ground and the 
87 work done? 

Q. Yes, and refer to the figures so the Court can fol¬ 
low you. A. These series of sketches show schematically 
a drilling rig and circulating system for the drilling fluid. 
Figure 1 is a plan view of the derrick block; the mechanism 
for rotating the drill pipe as shown in 3 and 4 of figure 1. 
This large rectangular vessel 8 is the reservoir or pit for 
the circulating fluid. The fluid is pumped by 10, a circu¬ 
lating pump down in the interior of the bit and forced 
abound the annular space, as I described in the ordinary 
method of drilling. 

i Now, these wires that you see wrapped around the flow 
pipes 5, 7 and 9 and 11 are heating wires, whereby the 
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amount of lieat added to the circulating fluid can be con¬ 
trolled. 

Figure 5 is a vertical section through the bottom of the 
drilled-out hole showing the drill pipe 30 and the casing, 
which is shown as 22. You will notice thjat the bottom of 
the casing swedges out, that is showing the adaptation of 
a screen for holding back the producing sjand once that is 
lowered on the bottom, similar to the hole}* I attempted to 
show on that Exhibit B on the blackboard! 

Q. What is that No. 6 on figure 1? A. I Six is a shaker 
screen for removing cuttings, the cuttings from the circu¬ 
lating fluid as it comes out of the hole. 

Q. As a matter of procedure, leaving out all the 
88 trimmings you often find in patent specifications, 
with the exception of the heaters for heating what¬ 
ever material you have in there, what is the distinction over 
the ordinary system as shown in Exhibit A, if you applied 
heaters to that system. A. Well, in the ordinary drilling, 
with drilling mud, there is no method of heating the fluid 
at all. This shows the method of adding flic heat to the 
drilling fluid. j 

Mr. Bruninga: Now, your Honor, T just want to read 
certain parts from the specifications, because there is no 
use having the witness give his opinion, hejcause this is a 
matter of just a plain statement in the specifications; the 
specification says, page 3: 

“In accordance with this invention, a circulating medium 
such as asphalt is employed during the drilling and its vis¬ 
cosity regulated to positively control the natjural formation 
pressures in the well.” ! 

Then he says: | 

“Means are also provided for regulating! this viscosity 
at any point in the well. It will he understood that this in¬ 
vention is not limited to the use of asphalt as a circulating 
medium, nor to the specific details of any of the apparatus 
employed. On the other hand, any substance capable of a 
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wide range of viscosity variation and having the desirable 
diathernial and dielectric properties may be used, and any 
suitable means employed for regulating the viscosity of 
such substance, and for performing the other functions 
hereinafter described, so long as such substance and 
means fall within the terms of the appended claims.” 

89 He then calls attention to regulating the viscosity 
by application of heat, and this he does at various 

places. There is no question about that at all, and then he 
says: 

—on page 6—“In drilling a well in accordance with this 
invention, the circulating medium employed is of such a 
nature that its viscosity is capable of a wide variation ac¬ 
cording to change in temperature, but which is substantially 
a solid at ordinary atmospheric temperatures.” 

And again he refers all the way through to having an 
asphalt which is solid at ordinary temperatures. 

Q. Now, Mr. Farnham, with the ordinary drilling fluid 
containing clay and water, and to which something may be 
added, such as barytes, how do you vary the specific gravity 
in actual practice? A. That is increased through the ad¬ 
dition of barytes or iron oxide. 

Q. Just weighting it down ? A. Just adding pulverized 
mineral to the drilling fluid. 

i Q. Then you brought out if you wanted to vary the vis¬ 
cosity, or decrease the viscosity, you used an element like 
Stabilite. A. That is right. 

Q. Now, how can this viscosity be controlled? A. In this 
application ? 

Q. Yes, where you use asphalt which is hard at ordinary 
temperatures. A. In this procedure the viscosity 

90 can be controlled by the amount of heat added to the 
system through the heating element shown. If the 

viscosity is desired to be reduced the temperature is in¬ 
creased, and if you desire to increase the viscosity you de¬ 
crease the heat input into the system. 
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Q. Now, you may encounter a formation a| the bottom of 
a w r ell you are drilling that may contain gas! and may blow 
the drilling fluid out of the well? A. Yes. 

Q. And you weigh that down with barytejs; is that cor¬ 
rect? A. That is correct. 

Q. Now in this Reed system on that application how is 
the formation pressure counteracted? A. In this proposi¬ 
tion the bottom hole pressure of gas or fluic^ is offset by a 
combination of the hydrostatic head of thej drilling fluid 
plus the resistance of flow of the fluid viscosity of the ris¬ 
ing column of circulating fluid. That is donejby decreasing 
the temperature and thereby merely increasing the viscos¬ 
ity of the circulating fluid. 

Q. Take the simple case of cold molasses that you try to 
push through a pipe. It is hard to push through, is it? A. 
Yes. 

Q. And that is due to its viscosity; is that right? A. That 
is right. 

Q. Now, suppose you heat a pipe with njiolasses in it. 
What happens then ? A. Viscosity decreases hnd it is much 
easier to pump. 

Q. Now’, if you look at the Reed drawings—or 
91 rather w’e can take this Exhibit A, if you have sul¬ 
phur pumped down that well and going up again 
there will be resistance to flow* going down and coming up; 
is that right? A. That is right. 

Q. Now*, that fluid will be cooled dowm somewhat as it goes 
down in the w'ell? A. Yes, sir. 

Q. And as it conies up its viscosity will be decreased 

unless vou have heat ? A. No, the viscositv wil be increased. 
• / • 

Q. And also as it passes through the pipes unless those 
pipes are kept hot? 

By the Court: 

Q. Do 1 understand that the asphalt as ir comes up it 
loses its temperature and becomes more viscous? A. That 
is right. I 
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Q. And the heat increases as it goes down and decreases 
as it conies up? A. That is right; as you lose heat the vis¬ 
cosity will greatly increase. 

Bv Mr. Bruninga: 

Q. Now, the heat that is lost can be controlled, can it? 
A. Yes, you can put in more heat to the system, additional 
heat for that that is lost, as is shown by the Reed applica¬ 
tion. 

Q. And as that goes on, as asphalt or sulphur is pumped 
down the well, what happens to the formation? A. There 
will be some of that fluid, asphalt or sulphur, penetrate 
into any formation that is porous so you will have 
92 a sealed wall of sulphur and asphalt some distance 
back from the well wall. 

Q. And what is that due to as far as heat insulators are 
concerned? A. Both asphalt and sulphur are very good 
heat insulators. 

Q. So when you start to drill with asphalt or sulphur 
there will be a sealed lining of heat insulating material? 
A. There will be a sealed lining of heat insulating material. 

Q. Now, you can regulate your temperature with this 
Reed system, can you ? A. Yes, sir. 

Q. Going in or coming out or both ? A. He shows it both 
ways, heating by these coils 18 on the input mud and heating 
the discharged mud, also heating the shale shaker. 

Q. Now, suppose you heat the ingoing mud and you have 
a sealed lining of heat insulating material to the formation, 
what happens to the viscosity of the sulphur and asphalt 
coming up outside of the drill stem? A. Well, any heat 
that is added to the input mud will eventually be felt in the 
discharge mud. There will be a slight increase in discharge 
temperature. 

Q. What T am trying to get at Is, can you control the 
viscosity of the returning sulphur or asphalt outside the 
drill stem by the temperature of the ingoing mud? A. Yes, 
sir. 
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Q. You add to the mud through these philips, sulphur, 
sulphur or asphalt, and on the outlining pipe the 

93 temperature can also be controlled? At That is right. 

Q. And what does that do to any bhek pressure on 
the wall? A. As the temperature of the sulphur is increased 
the back pressure on the wall will also be ijiereascd. The 
reverse is true with asphalt; as the temperature is decreased 
on the asphalt its viscosity will rise and the! back pressure 
on the circulating system will also rise. 

Q. Of course, with both sulphur and asphalt you have an 
increase in the specific gravity, haven’t jj’ou? A. Yes: 
sulphur is 1.8 specific gravity as distinguished from about 
1.2 with the mud, and the hard, heavy asphalts range as 
high as 1.4. 

Q. Now, as far as the control you have beeii talking about 
of keeping down the pressure at the botton of that well, 
that is not due to any specific gravity, is it 2 A. No, the 
greatest effect is due to viscosity control. I bjelieve that the 
back pressure on the system from the incre ised viscosity 
would be a greater factor than specific gravity. 

Q. And in order to do that you have to luive something 
liquid? A. Oh, yes. I 

Q. Something that you can pump ? A. Yes[ 

Q. Something that you can control the viscosity of ? A. 
Yes. ' | 

Q. Due to temperature; is that right? A. That is 

94 right ? 

Mr. Brunninga: Does your Honor understand that 
phase, because the Patent Office never did understand it, 
how the pressure al the bottom of that well is'counteracted 
by the fact that you actually put a drag on voitr liquid as it 
goes up; in other words, you put a valve in there. 

The Court: No— 

Mr. Bruninga: I didn’t think so. The Patent Office 
never did understand, and the Commissioner went so far as 
to say our claims were wrong. 


i 
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Bv Mr. Bruninga: 

i Q. Can you make that clear, Mr. Farnham? A. I think 
I can. 

Mr. Bruninga: It is not easy to understand. 

The Witness: Let me step over to the blackboard. All 
liquids, of course, are under pressure, more or less equiva¬ 
lent to one-half pound per square inch of each foot of depth, 
that is, in a 10,000 foot hole we would expect to find pressure 
of 5,000 pounds per square inch. It exceeds that before it 

ever tapped by a well and, ol course, as we tap it the 
pressure is lost, or becomes less, I would say, and as the 
drill bit hits that we will have that 5,000 pounds of pressure 
at 10,000 feet, and the well will blow wild, unless we add this 
mud which is capable of establishing hydrostatic pressure 
just about the pressure established at 10,000 feet of more 
than 5,000 pounds per square inch—it does that by specific 
gravity. 

By the Court: 

Q. How is that specific gravity made greater than the 
substance through which the drill goes? A. I didn’t 
95 hear that; I am sorry. 

Q. In other words, you say you have a pressure at 
10,000 feet and you fill the well with mud and some other 
mixture, which will equalize or exceed that pressure? A. 
No. 

I Q. Now, is the specific gravity of that mud equal to or 
greater than the specific gravity of the constituent of earth 
there? A. May I say no, it is not; it is less than that. 

The Court: That is the reason why I couldn’t understand 
why the pressure of that mud was equal to the ground 
around it. 

The Witness: It is done for this reason: the pressure in 
the fluids, oil, gas or water, arises from the pressure of the 
earth around them, and arises from the same liquid action 
of water to the surface of the ground in the same way, so 
we just balance those. Water itself will exert only slightly 
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more than four-tenths of a pound per square inch per foot of 
depth. If we regulate the weight of the mud so that it exerts 
in excess of this than we have a drag. 

The Court: Yes, I can see that. 

The Witness: Now, in addition to the controlling effect of 
this mud we have one other thing and that is) the communi¬ 
cated pressure of the pump. It takes so mafiy pounds per 
square inch to move our mud in the system. Let us say it 
takes a thousand pounds per square inch at tips point; then 
if there is a thousand pounds per square inch (used in trans¬ 
porting the mud, perhaps only half of ijt is lost on the 
% downward path and the rest on the upward, and then 
we have this added pressure of 500 pounds per square 
inch attempting to hold the fluid back, and in tjhe rotary sys¬ 
tem we can so control viscosity that even greater variations 
of pump pressure can be had, and we can coqimunicate 500 
or perhaps 5,000 pounds to our system at this point because 
of that weighted viscosity. 

o j 

Bv Mr. Bruninga: 

Q. Now, you said the pressure in the bottojm of the well 
is equal to the hydrostatic pressure of the column of water. 
May it not sometimes be a good deal more tjhan that? A. 
Yes, that is true; in eighty per cent of the cases, in controll¬ 
ing gases with a water leak, maybe salt water, which gives 
rise to a little greater pressure, or in some cases actually we 
did have a reduced over-burden, but those are the exceptions. 

Q. You mean a leak at 6,000 to a formation under 3,000? 
A. Yes; that is why we have to have more weight, sometimes 
a specific gravity of 2 to control them. 

Q. Do you remember one well like that wheije the specific 
gravity of the mud had to be run high in California? A. 
Yes. 

Q. How high did that have to be run? A. 'piat was 134 
pounds to the cubic foot, which is about 2.1 specific gravity. 
It occurs frequently in California and the Gulf Coast of 
Texas and Louisiana that we do have these abnormal pres- 
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sures. In the Mid-Continent we very seldom get 

97 pressures above hydrostatic. 

Q. Well, summarizing it a little, I have a little 

sketch here that I have marked Plaintiff’s Exhibit G. Now, 

vou have a drill stem in the center of Exhibit G and a drill 
* 

at the bottom. Now, you have the formation shown in the 
heavy cross-section where \\>u are liable to encounter pres¬ 
sure and that is the one, if you operate by specific gravity, 
by weight, you have to have enough weight on there to push 


back the gas and water; is that right ! A. Yes. 

1 Q. Otherwise it will come into the well, and it is a matter 
of counterbalancing? A. Yes. 

Q. And you have to have a factor of safety there too ? A. 


Yes. 


Q. Now, let us go back to the Reed system. You have the 
asphalt or sulphur coming down through the drill stem, 
issuing through the drill, and there are eyes in that bit, are 
there not ? A. Yes. 

Q. And then coming up the outside. Now, it is the inside 
tube which offers resistance to the flow of the liquid. Is that 
right? A. Yes. 

Q. And outside is an annular tube which offers resistance 
to flow? A. That is right. 

Q. Now, as the fluid conies up the well, by regulating the 
viscosity there will be a counter-resistance at the top: 
98 is that right—to the flow of the liquid.' A. That is 
right. 

Q. And that counter-resistance between them may be like 
the weighted pressure? A. Yes, that is a communicated 
down the column. 

Q. Suppose you shut off the top of the well entirely and 
then put pressure all through that will tend to force back 
the fluid. A. Yes. 

Q. Now, there has been such a system brought out; is that 
right? A. Yes, the Hvdril system. 

i Q. Where the pressure actually comes to the top of the 
well so it will have to come out under control, or not come 
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out until they can push back the gas into ^he formation, 
which they can do, can’t they ? A. Yes. 

Q. Now, by adding a valve on top of such a Hydril ar¬ 
rangement you can absolutely control the pressure at the 
bottom of the well due to the pressure you put on the fluid; 
is that right ? A. Yes. 

By the Court: 

1 

I 

Q. Does the pump itself put pressure on J;he fluid? A. 
Yes, sir, it does. j 

Q. It is a kind of force pump? A. They have a force 
pump that must develop sufficient pressure to move the fluid, 
which is around GOO gallons per minute, andl the pressure 
will be 1,000 pounds per square inch, or| more. 

90 Q. In other words, it does not go merely by gravity 
but must be forced down? A. Yes. 

Q. And the upper pressure will merely counter-balance 
the bottom pressure? A. Yes, sir. 

By Mr. Bruninga: I 

I 

i 

Q. Now, if you continue to control temperature of that 
fluid so there will be an increase of viscosity, increase in 
viscosity of it now, in what way does that differentiate from 
putting a pressure valve in as far as effect iIs concerned? 
A. It will communicate more pump pressure t!o the bottom 
of the well, and give you greater counter-pressure against 
vour formation. 

Q. In other words, as you make the liquid thicker as it 
passes up this return passage, you are going to get a greater 
pressure at the bottom of that well, won’t you? A. Yes. 

Q. And you can do that in the case of asphalt) and sulphur 
by controlling temperature? A. Yes. 

Q. In other words, by having something that has a vari¬ 
able viscosity ? A. Yes. 

The Court: You have been over that once, j 

Mr. Bruninga: Do you understand it now? 

The Court: Yes. 
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Mr. Bruninga: If you understand it now you understand 
i more than the Patent Office did. 

100 The Court: I may not understand it all. 

Mr. Bruninga: I am glad I am through with that 

phase. 

i The Court: That is, I think I understand the operation. 

Mr. Bruninga: If you understand the operation that is 
what it says is the claim in this case, and 1 know it was hard 
for me to understand. 

Now, the next point in this case is the matter of wall 
building. 

By Mr. Bruninga: 

Q. Now, will you just explain how that wall building 
takes place? Maybe you can explain it in connection with 
Exhibit G, the wall building action where you use something 
like asphalt, which is hard at ordinary temperatures, or 
sulphur which is hard at ordinary temperatures. A. In all 
the formations that are drilled through you run across a 
more or less porous formation. On one hand we have water 
sands that are quite porous, and on the other hand there is 
rock, limestone, and these are encountered through seepage 
and pressure of circulating fluid at that depth, and the effect 
is to lose the fluid in that formation; the more porous the 
greater will be the loss. In drilling where a fluid clay is 
used an actual infiltration is set up, the water goes 

101 into the porous formation and the solids set up a cak¬ 
ing on the wall until the pressure is greater than the 

fluid pressure at that point and you seal it off with no fur¬ 
ther loss. 

Q. Now, with fluids like asphalt and sulphur, which are 
true fluids as compared to a slurry, and at proper tempera¬ 
tures, this same penetration will occur in the porous space 
and will continue until a temperature is reached where the 
sulphur or asphalt is rendered solid? A. They are; when 
those two are used you will get a solid wall of sulphur some¬ 
where back in here where the temperature is 235 degrees 
Fahrenheit, or less. 
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In asphalt, where we have no definite melting point, you 
may encounter a case where you solidify the asphalt back 
here if the temperature is right, or in any case you will 
automatically increase the viscosity when tlnj* temperature 
drops off, where it can never be moved through the porous 
places, but you will be able to pump that as lonjg as the pres¬ 
sure is available and the asphalt does not go stolid. 

Q. But if you get something that becomes isolid at ordi¬ 
nary temperatures then the pump will just stop? A. Yes, 
you cannot pump a solid. 

102 Q. The disclosures of these applications, Mr. Farn- 
liani,—you may just look at the drawing)of the second 

application Serial No. 114,098, in the second suit—do you 
find the general application the same, or different? I am 
not talking about details now. A. Yes, sir, virtually the 
same disclosure as this application. It uses t ic method of 
heating the circulating fluid in figure 2, and in figure 3 there 
is shown the drilling of the hole and the penetration of this 
circulating fluid into the formation and later becom- 

103 ing solid. 

Q. Now, there is a drawing—just look at figure 1— 
what is the purpose of that construction? A. Tj?hat figure is 
the heat exchanger, or steam jacket for heating the first few 
sections or joints of casings, and in particular the drill pipe 
as it is run into the hole. This is done to prevent cooling the 
asphalt or sulphur to such point that it will get solid after 
the pipe has been withdrawn from the hole for some reason. 

Q. Now, Mr. Farnham, take up figure 3 of Scjrial Number 
158286; will you just briefly explain how the casing is 
cemented in that case ? A. Why, the hole has been drilled 
with this material that is liquid at elevated temperatures 
and solid when cold. After the hole has been cl rilled to the 
proper depth the casing here, 14, is run into |the lowered 
position and the circulating fluid later becomps solidified 
and hard in the annular space, also in a part ofj the interior 
which is later drilled out. 

Q. Now, let us go back to cementing aiji oil well. I 
think you have explained in Exhibit B, ^ut give the 


104 
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Court an idea lio\v much cement is used. Can you give it in 
sacks, or tons, or footage? A. The amount of cement used 
around the bottom of a easing will vary sav between 200 
sacks, which is equivalent to 200 cubic feet, to about 1500 to 
2,000, depending entirely on the size of the hole and the 
nature of the formation that they wish to cement off. 

Q. Is there a specific organization that does that cement¬ 
ing ? A. Yes, sir, the Haliburton Oil Well Cementing Com¬ 
pany perform the service of mixing and placing the cement 
in the hole. 

Q. Do they guarantee their jobs? A. No. 

Q. Why can’t they guarantee the job with cement solely? 
A. There are many factors recognized that will prevent the 
surety of the setting in the ground; elevated temperatures 
or moving of the cement or casing after it is placed. It is 
recognized that perhaps at least one-third of the deep cement 
jobs have to be re-cemented before proper shut-off. 

Q. How can they re-cement the job? A. They can lower 
in a penetrating device like a knife, or gun and shoot through 
the bad cement job and force in more until it will fill up the 
place that was not properly cemented. The cement is made 
into a slurry and the water is squeezed from the cement just 
as it is squeezed from the drilling mud and goes back 
105 into the formation, and that oftentimes causes a 
cement slurry to be set up prematurely. 

Q. Are there ever leaks between the formation and the 
cement ? A. Oh, yes, many times. 

Q. The cement, in other words, does not squeeze into the 
formation at all ? A. No, unless there is a fault there. 

Q. Now, what happens when you use molten sulphur? A. 
If it is used at such temperatures where it is liquid down 
below there it will penetrate in the liquid form into the 
porous spaces until it reaches that time where the tempera¬ 
ture will insure its solidifying. 

Q. Are you sure of a seal there? A. Oh, yes. 

Q. Suppose you want to take out a pipe or casing that 
has'been cemented in the well—that is desirable, isn’t it? 
A.. Yes. 
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Q. Is that done? A. Yes, whenever a well is abandoned, 
either because it is a dry hole, not a producer, or after the 
production has been exhausted, an attejnpt is made to 
salvage what casing they can, and possibly they can only 
salvage the casing above the top of the lenient. That is 
done either by cutting with a knife or shooting with dyna¬ 
mite to part it from the cement and it is withdrawn provided 
the hole has not caved in around it. 

Q. Suppose you have one that is set in with asphalt or 
sulphur. A. In that case one couldjheat the system 

106 to the highest temperature of the hole above its melt¬ 
ing point and eventually withdraw all that has been 

cemented. 

Q. Now, let us take up the prior art. Take the Swan pat¬ 
ent, No. 1,307,027; in that Book. Will vor briefly explain 
what Mr. Swan describes? A. In this patent 1,307,027 a 
device or process is described wherein, a water-bearing 
formation is plugged off by a substance like asphalt in order 
to save the placing of casing past that water-bearing rock, 
he thinks, by running the special tool into the hole which is 
shown in figure 1. It is a removable casing, (with the plug, 9, 
in it, the bottom of which is a perforated nipple screwed into 
the casing. First he pumps in hot water!to pre-lieat the 
formation, the hot water being dissipated in! the water-bear¬ 
ing sand. He continues that until there is no danger of his 
hot asphalt becoming so cooled on the downward path that it 
solidifies. Then he pumps the hot asphalt down in here, and 
that follows the path of the hot water and penetrates the 
porous rock until he determines that there is no danger of 
the water reversing the flow and breaking back into the 
drilled hole, or space, and he pulls o|ut the tool and 

107 goes on drilling. 

Q. Does he cement the casing in place? A. No, he 
has no casing in the hole when this is goingjon. The whole 
thing is to save the placing of the casing. 

Q. In other words, on page 1 he says, “It is the object of 
my invention to obviate the necessity for using successive 
strings of casing and the necessity and expense of large hole 
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drilling; and these objects I attain by sealing up the succes¬ 
sive water-bearing strata in the bore by the method which 
will now be described. ’’ On page 2 he says, ‘ ‘ After the with¬ 
drawal of the strings of pipe 2 and 3 and the packing, the 
residual mass of filling material can be drilled up by the 
usual process of drilling.” In other words, as you under- 
stahd this, he doesn’t leave this in the bottom at all ? A. No, 
he removes all this tool shown in figure 1 after pumping his 
material in to such a distance where the water cannot flow 
back into the hole. 

Q. Now, in order to remove a casing like that can you use 
sulphur, or something that gets hard? A. If he put any¬ 
thing that got hard in this hole he couldn’t remove his 
special tool, and he couldn’t drill the well further, as he 
intends to do. This is a preliminary step in the drilling of 
the well, designed solely to save the placing of an entire 
string of casing. 

Q. Well, he does mention asphalt, but he mentions in con¬ 
nection with that paraffine, resin, coal tar and pitch? A. 
Yes. 

Q. Now, you have previously discussed this, and he uses 
the words “congeal” and “sufficiently solid to prevent fur¬ 
ther ingress of water into the bore”. Did that give you an 
idea—and follow me in my question—an idea that he 
108 wanted something solid at ordinary temperature? A. 

No, he can’t have anything that goes solid at ordinary 
temperature, otherwise his whole scheme will be defeated. 

Q. Is that a method of drilling a well? A. No, it is not. 

Q. Does he circulate anything like asphalt during the 
drilling? A. No. 

Q. Does he make any effort at all to regulate the tempera¬ 
ture, except to get it hot? A. That is the only regulation, 
to pre-heat the water formation there so that the cementing 
material, the water displacing material will not get solid in 
the bottom. 

Q. Take up the Swan patent 1455010. What do you 
understand that system to be ? A. This relates to the drill¬ 
ing of a cable tool hole, and he proposes several viscous 
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liquids as substitutes for the drilling water that is commonly 
used in the cable tool holes. The purpose of it is two-fold, 
first to more readily suspend the bit cuttings as they become 
disengaged from the earth by the bit, thereby speeding up 
the rate of making the hole; and, second, this viscous liquid 
acts as a lubricant between the bore hole and the casing that 
is being suspended or lowered into the hole, thereby 

109 offering a better guarantee that the casing will get to 
the bottom of the hole rather than being held up by 

friction some distance off bottom. 

Q. Well, he does mention rotary drilling on page 2, about 
line 5, or line 7, doesn’t lie? A. This reads to me as though 
he is suggesting the substitution of his viscous liquid for the 
ordinary drilling fluid of a rotary system. 

Q. Well, he says he wants to use it for cable tool drilling, 
doesn’t he? A. Yes, this whole first part is directed toward 
the cable tool operation exclusively. 

Q. That latter part on page 2, the latter part of the 
column, line about 48 on deals with cable tool? A. Line 48? 

Q. Yes, line 4S, where he talks about a dump bailer. A. 
Line 4S is directed exclusively to cable tool operation. 

Q. How much fluid do you use in cable tool operation ? A. 
You will run in about one to two barrels of fluid for each 
trip of the clean-out bailer. 

Q. Now, supposing you did have a thing like sulphur, or 
asphalt, that is quite hard at ordinary temperatures, and 
heat it up just as hot as you can, do you think that could be 
used at the bottom of the hole? A. No, I do not. I 

110 think that would become solid before it got to the 
bottom, and certainly before any drilling could take 

place in the fluid on bottom. 

Q. We are not discussing operation, but disclosure. He 
says, “While I have specifically referred tjo coal tar as the 
drilling liquid which I use, other non-aqubous, non-hygro- 
scopic liquid or solutions having like physical and chemical 
characteristics may be used, such as wool:] tar, rosin dis¬ 
solved in heavy tar oil, or asphalt dissolved jin benzol. 

The Court: 'What is non-hygroscopic? 
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The Witness: Non-hygroscopic means a liquid that will 
not attract water to it, like sulphuric acid attracts water 
from air and oil does not. 


By Mr. Bruninga: 

Q. Do you gather from that that he wants to use some¬ 
thing that becomes solid ? A. No, he does not. He wants a 
liquid that has suspending and lubricating qualities at all 
times. 

Q. Do you know who owns this patent now? A. I under¬ 
stand my company owns it now. 

Mr. Brunninga: Yes, your Honor, I personally purchased 
this patent for the company a number of years ago. 

By Mr. Bruninga: 


Q.. Has the company ever done anything with it? A. No, 
not to my knowledge. 

Q. Does that patent disclose the counteracting of forma¬ 
tion pressure? A. No, it does not. 

Q. Does it disclose any cementing of an oil well? A. No. 

Q. Except as shown in connection with cable tool 
111 drilling? A. Well, there it doesn’t disclose anything 
in connection with cementing. 

Q. Well, look at page 2,1 know it isn’t very clear, but can 
you get anything like cementing out of page 2, in line 53, “In 
case it is desired to shut off from such wells any water or 
gas, the casing is raised a short distance, a sufficient quantity 
of the viscid liquid is lowered by a dump bailer and the 
liquid is then displaced by any of the well-known methods 
and forced up around the outside of the casing. The casing 
is then lowered into its former position.” Does that have 
any connection with cable tool drilling? A. Oh, this is a 
typical shut-off of cable tool operation but that is not a 
cementing process; it is the delivering of this viscous 
process around the bottom of the casing. 

Q. How many barrels will an ordinary bailer use in the 
ordinary cable tool drilling? A. One or two barrels. 
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Q. If it was asphalt that got hard at ordinary tempera¬ 
tures, do you think such material, if left down by the bailer, 
would rise up around the casing? A. No. 

Q. What do you think he uses, something that gets solid 
or something that remains liquid? A. Something that re¬ 
mains liquid. 

112 Q. Take up Christians patent 1,327,268. What is 
that subject matter? A. This describes apparatus 
and the proceeding for grouting fissures around dams, abut¬ 
ments of dams, the purpose being to pump in a material 
which will shut off the crevice so that water which has been 
flowing through that will be effectively stopped. He shows 
small diameter holes, holes which have been drilled only to 
encounter fissures into which he puts his tool that delivers 
the sealing material to the face of the fissures. He pumps 
the sealing material through a suitable pump, allowing it to 
discharge into the fissures, and later plugging them up so 
that water no longer percolates through them. 

Mr. Bruninga: Your Honor, in connection with this pat¬ 
ent, I gave the attorney for the Commissioner of Patents in 
his office the other day a magazine article bv Mr. Christians 
himself in June, 1928, and with the consent of the attorney 
for the Commissioner I will offer a photostat of that in evi¬ 
dence as Plaintiffs’ Exhibit H. 


Bv Mr. Bruninga: 

Q. Have you read that article which 1 jusjt gave the Court, 
Christians’ article? A. Yes, sir, I have, j 
Q. What is the general substance of that article? What 
does it relate to ? A. He describes the subject matter 
113 of a patent with which he has successfully shut off the 
flow of water around and under dams through this 
procedure of grouting. | 

Q. In order to secure such grouting, ant} in order to fill 
cavities and all that sort of thing, what does); he want, some¬ 
thing that gets solid or something that does not get solid? 
A. No, he wants something that does not gejt solid, but that 
might even be worked the following day. That roughly is 
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the article he devised to pump into it until he does get a seal. 

Q. Here is the statement in the specification of patent No. 
1327268, page 2, column 2, line 84—I want to read this so 
the Court will get the sense of it, too: “'With the above de¬ 
scribed apparatus my method is carried out as follows: A 
suitable sealing material, which is fluid when heated but 
nearly solid and extremely viscous when cool, is placed in 
the reservoir 1. A number of different materials such as 
sulfur, asphalt or coal tar pitch may be employed but it is 
necessarv that the material have a moderatelv low melting 
point, that it be an insulator of electricity, and that it be 
not absolutely solid and non-fluid when cooled. Unadulter¬ 
ated asphalt is probably the most practical material. It 
may be desirable to vary the consistency of the material so 

that when cooled it mav be made more or less fluid. 'With 

« 

asphalt, this can be done by the addition of a small percen¬ 
tage of crude oil. The character of the material used de¬ 
pends upon the conditions encountered. It is necessary that 
the;material be stiff enough to resist any pressure tending 
to push it out of the crevice, (such as the head water 
114 of a dam) but it must be fluid enough so that a mod¬ 
erate hydraulic pressure will force it the necessary 
distance into the crevice or crevices.” 

Now, what have you to say about his idea? A. His pro¬ 
cedure will work best with the type of fluid he describes in 
here as one that is fluid when hot and highly viscous when 
cooled. It will be inoperative if it is solid when cool, and 
his article, Exhibit H, further substantiates that in the 
method of application; that is, he pumps this hot fluid into 
his conductor hole here until he believes he has a shut-off 
and then goes back the next day when it is cool and he is 
still able to pump into it. He must be using, as he describes, 
a low melting point of asphalt, or one combined with crude 
oil. 

Q. Now, the next patent cited by the Commissioner is 
1,858,952. He states on page 3, beginning at the bottom of 
the left column: “Another feature of importance in the 
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present invention, resides in the adjustable stroke pump or 
pump jack. This is provided by arranging- a tangential slot 
6a in the crank wheel 6b that is driven by the belt 6. The 
pitman 6c of the pump is provided with a pin 6d which is 
adjustable along this tangential slot to adjust the stroke of 
the pump. This is best illustrated in Fig. 2, and the struc¬ 
ture enables me, without changing speed, to obtain small 
volume at high pressure, or large volume at low pressure. 
The nature of thermo-plastic material such as asphalt, 
makes this necessary. When starting a cold full pipe line, a 
high pressure is used with very small volume, to get the 
asphalt started as the pipe line is being heated up.” 
115 Suppose you take an asphalt which becomes solid 
in a cold line, or sulphur which becomes solid, can 
you pump it any more? A. No. 

Q. So does that additional patent tell you he is going to 
use something solid or something that doesn’t become 
solid? A. He tells me specifically that it is going to be 
fluid at low temperature. 

Q. In his patent 1,327,26S he refers to a grouting method, 
and then page 3, line 35, he says: “The holes down which 
the pipe line runs may be drilled with diamond or shot core 
drills or with churn type drills, and need only be two 
inches in diameter, and can be of any depth. For water¬ 
proofing the foundation of a dam, they should be spaced at 
regular intervals at such a distance that the material ex¬ 
panded into a crevice from one will meet the asphalt ex¬ 
panded from the next, and so make a complete seal. The 

holes mav be drilled at twelve foot centers and the material 
w 

pumped into them one after another.” 

And in the second patent he states, page 2, patent 1,858,- 
.952, beginning at line 9, left column: “I have found in 
practice, that in filling crevices located only a short dis¬ 
tance below the ground line or the like, sav from 8 to 10 
feet from the surface, that such holes may be effectively 
filled without specially heating the pipe through which 
the asphalt is pumped.” 
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Now, taking: those patents, what relation do you think 
they have to oil well drilling, those Christians patents? 
A. They have none whatsoever. 

Q. As one skilled in the art, do they teach you any- 

116 thing about cementing an oil well? A. No. 

Q. Do they teach you the use of material that is 
solid at atmospheric temperatures or the reverse? A. They 
They teach the reverse, one that is fluid at atmospheric 
temperature. 

Q. Do they teach you the cementing of a casing of an 
oil well ? A. No. 

Q. By the way, how does he heat his asphalt? Can you 
tell that verv brieflv? A. Yes. In the first one he has got 
a hot wire that drops down through the central portion, 
and also has a means of heating the incoming material 
through—I think that is shown in one—the external source 
of heating—and the material is delivered hot to his pumps. 

Q. Now, is there a state of sulphur at all that is plastic 
as distinguished from becoming solid at ordinary tempera¬ 
tures? A. No, sulphur will go solid when cooled below 
235. 

Q. Yes, and how about amorphous sulphur? A. Amor¬ 
phous sulphur is plastic for a short while but quickly re¬ 
verts to a solid state. 

Q. In other words, if Mr. Christians wanted to use a 
sulphur which would go through a cold pipe, he would have 
to use a plastic sulphur; is that right ? A. Yes, sir. 

Q. But he doesn’t mention any material that is 

117 solid at atmospheric temperatures? A. No, he men¬ 
tions none that are solid at atmospheric tempera¬ 
tures. 

Q. This is not a method of drilling, is it? A. No, this 
has no relation to drilling. 

Q. Does he control viscosity in order to control forma¬ 
tion pressures? A. No. 

Q. Now, let us go to the Jackson, 1,S66,522. Will you 
briefly describe that process to the Court? A. In this pat- 
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ent the individual is interested in cementing the casing after 
it is lowered to the bottom of the hole. II<|> proposes to use 
sulphur which is pre-coated on the inside and the outside of 
the lower joint of casing before it is lowered into the hole. 
This is shown in figure 1, which is the bottom joint of the 
easing, and you can see the sulphur attached to both sur¬ 
faces of the pipe. Then when the string! of casing is on 
tlie bottom he lowers a heating element intp the bole shown 
in figure 2. No. 7 refers to that. He proposes to put suf¬ 
ficient heat into this zone to cause the jsulphur to flow 
over the interior and exterior walls of figure 1, and to drop 
down as shown in figure 2. Then he removes the heating 
element and allows the sulphur to get hard, as shown in 
figure 3, and thereby has the casing cemented in place. 

Q. Now, his idea then, summarizing, is that he takes cas¬ 
ing and puts sulphur on the inside and sulphur on the out¬ 
side, puts it down in the hole, and puts on a heating element 
to heat it on the inside and outside; is that right? 
11S A. Yes, sir. 

Q. Suppose he only had it on the! outside, would 
that flow on the inside at all? A. No, under‘ that small head 
I do not believe that molten sulphur could! flow from one 
side to the other. 

Q. Suppose he only had it on the inside. A. I am con¬ 
vinced it would stay on the inside. 

Q. But if he had it on both the inside ahd outside and 
then let the heating element down, do you think he would 
be able to deliver a job ? A. 1 think the sulphur would stay 
that was on the outside and that on the infeide. 

By the Court: 

I 

Q. Why wouldn’t it flow from one to the other? A. This 
is the bottom part of a big U tube; we kno\y that the hole 
is full of mud. The density of the mud is ab^ut 1.2 gravity 
and this sulphur, 2; at first glance you would think 2 grav¬ 
ity would whip around there, but this sulpljiur is perhaps 
only 20 feet at the bottom of a casing of ji hole several 
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thousand feet deep, so your differential pressure would not 
be enough to move it. It takes a certain force to overcome 
the inertia of these columns; in drilling we find it takes 
600 to S00 pounds; first and here you have a height of 20 
feet of sulphur that would be perhaps 20 pounds per square 
inch, and you must expend enough force to overcome that 
inertia. 

Q. Let’s see if we can get this straight. You have 

119 stopped drilling the well, and have your entire well 
full of that material of which the specific gravity is 

1.2. A. Yes. 

Q. Now, you put sulphur just on the inside of that cas¬ 
ing. i Now, if you are going to force it up on the outside, 
it will have to force your column, will it not ? A. Yes. 

Q. And spill over? A. Yes, sir. 

Q. In other words, it isn’t in there at all but it has to 
come around here (indicating) and drop down and force it 
up; is that right? A. That is right. 

Q. That is what happens? A. Yes, sir. 

The Court: Now, put it on the outside. 

Bv Mr. Bruninga: 

Q. All right, now put it on the outside, the sulphur on 
the outside. In order for that to drop and flow to the in¬ 
side to the same extent it will have to force this column, too ? 
A. \ es. 

The Court: The inside column is equal to the weight of 
the outside column ? 

Mr. Bruninga: That is right; it has to move the column 
in order to equalize. 

The Witness: Yes. 

120 The Court: If you put the sulphur in there and the 
two columns are equal in pressure, why wouldn’t the 

additional height of the column of sulphur cause equili¬ 
brium between the outside and inside? 

Mr. Bruninga: All right, Mr. Farnham, see if you can 
answer the Judge. 
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The Court: I understand the witness’ testimony to the 
effect that if it is limited that the pressure would not be 
sufficient to overcome it. If that is his contention, I will 
take his contention. 

Mr. Bruninga: AYc want to satisfy you that it is logical. 

The Court: I understand. 

By Mr. Bruninga: 

Q. Now, Mr. Farnham, if it is on the oujtside and inside, 
as stated in the patent— A. (interposing) If it is the 
same on the outside and inside, it will cement the casing. 

Q. But if you have it on the outside only, or outside 
only, then the }>ressure at the bottom is thje same as at the 
top, approximately, isn’t it? A. Yes. 

Q. Now, in other words, what has to happen, Mr. Farn¬ 
ham, after equalizing, it has to drop on onje side and come 
up on the other, or drop on the outside and come up on the 
inside ? A. That is right. 

Q. If you have 20 feet of sulphur there you will have a 
differential of 20 feet which finally averages up even; 

121 is that right ? A. No, here we are cbncerned with a 
U tube the bottom 20 feet of which is 2 specific grav¬ 
ity and the upper 5,000 feet or so is 1.2 gravity, and the 
difference produced between this small anhount of 2. sul¬ 
phur is not sufficient, there has to be a (definite motion 
introduced before it will start to move. | 

Q. Suppose there was— A. (interposing) It would 
probably go solid before there was any movement at all. 

Q. You opinion is that it is not practical unless it is put 
on both the inside and outside ? A. That is the only manner 
in which T would have reliance. 

Q. Now, Air. Farnham, on this particular patent he has 
suggested that vou can have it both on the outside and on 
the inside, or on the outside or on the inside by itself. 
Now, he has another little descriptioi there on page 

122 2, the last paragraph before the claims— He says: 
“It is, of course, to be understood tljat the sulphur 
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may be introduced into position in its powdered form after 
the casing has been set on the bottom. This may be ac¬ 
complished in the manner that ordinary cement is placed 
in position. After the bottom of the well has been filled 
with sulphur in that manner, it may be melted to cement 
the casing in an obvious manner. We contemplate the use 
of sulphur as a cement, said sulphur being melted at the 
lower end of the well whether the sulphur is on the casing 
when it is introduced into the well or whether the sulphur 
is introduced after the casing is in position.” 

Now, he doesn’t illustrate anything there, docs he, in 
connection with that system? A. No, none of his statement 
has shown the placement of sulphur. 

Q. Does that give vou a clear disclosure of anvthing 
definite? A. No, I don’t know of any, except to get the 
sulphur placed in his casing by the introduction of powd¬ 
ered sulphur. 

Q.i Well, he could dump it down with the bailer, couldn’t 
he? A. Yes, he could get it down there, but it would be 
in a terribly mixed up shape, sulphur and mud mixed in¬ 
discriminately. 

123 Q. Now consider the Epley patent 1,881,176, that 
is No. F, what does that disclose? A. This is an 
ordinary rotary drilling rig with an additional device. It 
has a condenser in which the exhaust steam from his vari¬ 
ous engines is condensed bv the circulating drilling mud, 
The purpose being to save the condensed steam and use it 
over again. It is limited to locations where the water for 
his boiler is of considerable value, or scarce. 

Q. Do you see any connection with this case except that 
it may be used as a heating medium? A. That is the only 
one I see. In this one Epley condenses his steam and, as a 
subsidiary action, he heats up his circulating fluid. 

Q. Now, consider next the Simmons patent 1,841,302— 

Look at the drawing, Mr. Farnhain, and say what the 
thing is. A. It is a drawing that would take two days to 
explain; this is the heating device here (indicating); it 
has a rotary bit on the bottom. 


73 


The circulating medium is here (indicating); it has a 
very complicated air hammer like they use in breaking up 
pavement on the street. The so-called cuttings are flushed 
up from the bit by air and, in addition to] that, they are 
blown up, pulverized and blown out of the! system by this 
stream of air. I 

Q. And he has a heater right in the well? A. Yes. 
124 Q. In additional to that, has that any relation 
whatsoever to what we have been ta king about ex¬ 
cept he has a heater in the well? A. No, thisjhas no bearing 
on the drilling of an oil well. 

i 

Mr. Bruninga: Your Honor, this Kareher patent and 
this Jakosky patent we do not have to consider at all, do 
we, Mr. Miller, on account of dropping ou|t this division 
matter? 

Mr. Miller: That is correct. 

Mr. Bruninga: Now, there is a “The Cejmeter” article 
that is also in 6049 and, as I understand tliej Patent Office, 
all they said about that was that that was to show the state 
of the art, drilling with drilling fluid, and drilling with a 
weighting material, and then on page 6, your Honor, there 
is this statement: 


“These weighting materials, however, have been of great 
value when properly employed. By proper! treatment of 
weighting materials and natural muds to keeb them in sus¬ 
pension, and by treatment with chemicals to reduce the vis¬ 
cosity, it has been found that a mud weighing hot more than 
12 lbs. per gallon will adequately control jhe gas pres¬ 
sures now encountered in the Gulf Coast. It has been de¬ 
sirable to keep the viscosity less than 30 per cent above 
that of water.” 


I understand that was merely cited to show the viscosity 
of drilling materials; is that right? 

Mr. Miller: Yes. 
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Bv Mr. Bruninga: 

125 Q. Now, that refers to what you have been talking 
about as Stabilite; is that right? A. Yes, that re¬ 
fers to that. 

Q. And it was in use at that time? A. Yes. 

Q‘. And that has been explained ? A. That is right. We 
talked about that. 

Mr. Bruninga: The Board of Appeals says Ex- 

126 hibit D, p. 46 R. “The Christians patent discloses a 
method of sealing crevices in rock formations en¬ 
countered in an oil well.” 

By Mr. Brunninga: 

Q. Is there any disclosure in the Christians patent re¬ 
lating to operating in an oil well? A. No, none whatso¬ 
ever. 

Q. The Board of Appeals also says: “Hot asphalt or 
cold tar pitch is circulated downward through the conduit 
and outward through the perforations into the crevice.” 

Is there any disclosure at all of the circulation of the 
fluid in the Christians patent? A. Not as we know it in 
an oil well at all. Perhaps a better word would be pumped 
down into the drill hole or casing and allowed to flow out 
into the crevices. It is not circulated in the sense that it 
runs upward and back into the circulating system. 

Q. Is there anything to go back into another system at 
all? A. No, his whole purpose is to pump it into a hole 
and close it, and to allow it to get into the fissures; a set-up 
to prevent the flow of water into the fissures. 

Q. Can you call that circulation at all? A. No. 

Q. Now, the Board also says, “The hot liquid cools in 
the crevice and becomes solid and effectually seals the crev¬ 
ice against the passage of water and the like.” Do you 
find anything about it becoming solid in the Christians pat¬ 
ent? A. No, his disclosure is just the opposite, a 

127 viscous fluid so that it can be pumped into it again 
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the next day, or any other time interval that he has to 
pump in there to make his seal. 

Mr. Bruninga: Now, your Honor, just a few words 
about serial No. 114,098, that is the next one of those photo¬ 
stats. 

I want to call your attention to page 26-R of Exhibit E • 
it is in the Examiner’s statement. Here is the definition; 
we are coming now to the definition of sulphur, “Also the 
term ‘sulphurous’ merely means like sulphur and does not 
state which characteristic is meant, and tar is somewhat 
like sulphur in physical and chemical properties.” 

That is what the Examiner says. 

By Mr. Bruninga: 

Q. What is your opinion when you talk about sulphurous 
material? Do you think it is like tar, something like tar? 
A. No, it has something that has a definite melting point, 
something that goes from the viscous to the solid state, 
and not something like tar that gradually changes from 
fluid to a more viscous fluid and remains viscous. 

Q. If you have that coupled now with aj sulphurous ma¬ 
terial solid at atmospheric temperature, doles that give you 
an idea of tar ? A. No, that would bar tar because that is 
not solid at atmospheric temperature. 

Q. If you take sulphur and water, they both melt and 
both become solid, don’t they? A. That is right. 
128 Q. And when you consider the ''jvord “sulphur¬ 
ous,” particularly as solid at atmospheric tempera¬ 
tures, what does it mean to you, having mor<i> than one char¬ 
acteristic of sulphur? A. Yes, solid, it melts at a particular 
place, at a particular temperature, at what we must con¬ 
sider a high temperature, not a low one, ijis compared to 
ice, and one that had definite viscosity elements. 

Q. I want to call your attention to p. 34-lji of Exhibit E, 
“It is clear that the patents disclose the use, of viscous ma¬ 
terials which have some properties which arje also found in 
sulphur. The term ‘sulphurous’ is broad enbugh to include 
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such materials and we therefore fail to find any patentable 
distinction between the appealed claims and what is dis¬ 
closed in the patents.” I just want to call attention to the 
fact that they do not mention solid characteristics at atmos¬ 
pheric temperature. A. No. 

Q. Now, if you will turn to Exhibit F, serial No. 158,286, 
the Board of Appeals says, on page 37-R, “The patents to 
Christians have been relied on mainly. They show the use 
of certain thermoplastics such as asphalt, coal tar pitch, 
sulphur, etc. for sealing crevices etc. in wells. Appellant 
contends that these patents do not contemplate the use of 
crystalline sulphur which sets quite hard when cold but 
instead, amorphous sulphur which is always a more or less 
viscous mass. The patents mention sulphur broadly and 
presumably cover both forms.” 

Now, I think you found from your investigation 
129 of Christians patent that when he mentions sulphur 
that he could not mean something that was solid at 
ordinary temperature; is that right? A. No, he means just 
the opposite. 

Q. And if you had read that patent and you wanted to 
pump something through a cold pipe, would you have used 
molten sulphur at all? A. No. 

Q. Which would become solid? A. No. 

Q. Now, in an oil well, where you want to drill an oil 
well and get a well drilled and all that, if you encountered 
a water sand, you want to seal that off, don’t you ? A. Yes. 

Q. But now suppose you encountered an oil sand, do you 
want to place the material away back into the formation 
there? A. No, there you would only want to seal it off 
in a temporary fashion, enough to get your casing in there 
so your casings would protect the oil or gas for future 
production. 

Q. Is there ever such a thing as shutting off a well, the 
gas or oil sand? A. Yes, it is done accidentally by pump¬ 
ing in too much water where it makes it hard to produce. 







Q. If you had something like Christians, would that pat¬ 
ent aid our picture in that formation? A. If you follow 
his instructions there and want to shut off a crevice so 
that the fluid is forever stopped from flowing in there. 

Q. Now suppose you use something you can li- 
130 quefy all right but becomes solid at ordinary temper¬ 
atures, would you get much of a penetration away 
back in the formation? A. No, it will solidify very close 
to the surface of the hole. 

Q. And will it give a good wall? A. Yes, sir, it will be 
impervious. 

Q. What kind of a wall would it give inside, for instance, 
when you are through a small mass— 4- (interposing) 
No, it would be consolidated quite a bit like cement and 
sand. 

Q. Do you know whether anything has peen done with 
this particular invention of Mr. Reed? A- Yes, I know 
that there has been a well drilled by this art, by the use 
of molten sulphur. 

Q. How did it show up? A. Well, the ^yell was drilled 
and the sulphur penetrated a matter of 4 to 6 inches and 
the penetrating material was virtually like cement and 
sand. 


Q. Can you tell the Court—I won’t put tljese in evidence 
because it is just a lot of trouble—Can yoii tell the Court 
what these particular things are (indicating) ? A. These 
are samples from this test well where sulpliur was used as 
a circulating fluid. This is a piece of clay jvliicli formerly 
was quite soft into which the molten sulphur lias penetrated 
successfully and consolidated it and made it yery hard. You 
can examine this under the magnifying glass and see 
streaks of sulphur that have penetrated int9 the small fis¬ 
sures of the clay, and you can even see sulphur surround¬ 
ing the individual grains in there which penetrated it 
131 just like water and then solidified. 

Q. Have you a piece of rock there, too, which shows 


what happens there? A. (indicating) This is a sample of 
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sand, originally a water sand and quite loose; the liquid 
sulphur has penetrated that a distance of 6 to 8 inches from 
the bore hole surrounding the sand grains and has consoli¬ 
dated them. It is more like a cement sand now than the 
original loose water sand that it was before the sulphur 
encountered it. 

Q. You have another one there of rock, haven’t you, a 
limestone ? A. The third formation that was penetrated by 
the sulphur is limestone. Although limestone is hard it 
still has pore spaces in it, and here is a sample of limestone 
before molten sulphur has touched it; here is virtually the 
same kind of limestone afterward. This pebble has been 
broken off after being immersed in sulphur and has ren¬ 
dered it quite hard, and the sulphur has penetrated even 
the minute pores of the limestone. 

Q. Now, have you investigated the comparative strength 
between sulphur consolidated material and cement consoli¬ 
dated material ? A. Well, if liquid sulphur is substituted 
for cement in a mixture of sand and cement, the concrete, 
we may call it, that results from the sulphur will be approxi¬ 
mately ten times greater in strength than the concrete that 
results from the use of cement. 

Q. That is the result of actual tests? A. Yes, we 
132 can conclude that it has ten times the crushing 
strength and tensile strength from those tests. 

Q. Now, in the use of a clay fluid can you use a single 
fluid to perform all functions for drilling a well? A. No, 
that would be changed from time to time to meet the vary¬ 
ing conditions encountered. Sometimes vou have to make 
it more viscous, sometimes less; sometimes heavier, some¬ 
times lighter. You do that by adding these various ele¬ 
ments of bentonite, and so forth, and recourse has to be 
had to extremely heavy weight muds that are highly com¬ 
pounded with bentonite and mud and different chemicals. 

Q. Now, how about those where you use sulphur or as¬ 
phalt, do you have to keep on changing as you meet differ¬ 
ent conditions? A. No, you get your viscosity at operat- 
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ing temperature, there not being a change in the content 
of the fluid, just a higher temperature of the fluid in the 
hole. ! 

Q. What advantage does it have, if any^ in consolidating 
heaving shale? A. It should consolidate heaving shales; 
under the present system you are always liable to have a 
loss of a hole, or a very costly fishing job. 

Q. You have talked about freezing. Db they ever have 
to use ice in the hole, too? A. Yes, siii, oftentimes ice 
water has to be circulated in order to allo\|v for the setting 
of the cement at the well bottom temperature. 

Q. Can you control the formation pressure by con- 
133 trol of viscosity? A. No. 

Q. You can control viscosity some, can’t you? A. 
Yes, but over a limited range. 

Q. Sufficient to be relied on for pressure control? A. No. 

Q. Now, what is the time of setting of an ordinary ce¬ 
ment job in cementing casing? A. In the deeper wells it 
will set up almost as rapidly as delivered I; in fact, some¬ 
times it sets up on the way down. And yqu have to go to 
considerable expense to find retarders that will slow it. I 
would say in six to ten thousand foot wells that cement sets 
up in forty-five minutes after entering the Rasing. 

Q. How does that compare with using qsphalt or ma¬ 
terial which becomes solid at ordinary tenjperatures? A. 
That would set up in the formation itself, got in the upper 
hole, and would set up automatically when it penetrated to 
the zone where this temperature would allc|w it to set up. 

Q. Considering this entire matter, do ydu think it is a 
substantial contribution to the art, or just a little thing? A. 
No, it is a substantial contribution. 

Q. Now, what is the history of oil-well drilling? Does 
it go on fast? A. No, it is very slow to catch on. It takes a 
lot of missionary work and advertising work, and test work 
to induce the oil companies to use the various processes 
and improvements to the processes. 
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134 Q. You started with mud weighted materials in 
1929, didn’t you? A. Yes. 

Q. How long did it take to get it going full blast? A. 1935. 
Q. And how about Stabilite; you started with that in 
1932, didn’t you? A. In 1932 we started but it was 1935 or 
’36 before its use was at all widespread. 

Q. And take, for instance, your bentonite patent, which 
was tiled in 1926, but you didn’t get it until 1935. What 
happened as far as competition was concerned ? "Were there 
ant people infringing it? A. Yes, sir, there were a lot of 
people selling bentonite besides ourselves before 1935; 
since then virtually none. 

Mr. Bruninga: That is all. 

Cross-examination. 

By Mr. Miller: 

Q. Mr. Farnham, I believe you stated you had read the 
three applications here involved? A. I have read the ap¬ 
plications, yes. 

Q. And by that I understand you mean you have read 
the claims in those applications also? A. I have read what 
I understood to be the application claims there. 

Q. And you made the statement, I believe, in dis- 

135 cussing some of these patents that they did not re¬ 
late to the drilling of oil wells. Now, is it not a fact 

that the claims in these cases are not limited to oil wells 
but are directed broadly to the drilling of wells? 

Mr. Bruninga: May T ask him a few questions on what 
his knowledge of patent claims is? 

The Court: Very well. 

By Mr. Bruninga: 

Q. Mr. Farnham, have you ever studied patent law? 
A. No. 

Q. Do you know what a claim means in a patent case? 
A. Well, it is that stuff at the end of a patent application 
which says what you claim; that is all I know. 
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Q. Do you think you are capable to look at a claim and 
give your opinion as to whether they are limited to a cer¬ 
tain thing, or not ? A. No. 

The Court: 1 think it is very clear that these claims are 
not limited in their terms. 

Mr. Miller: I think that is sufficient on that point. I 
won’t ask the witness any further questions about 
that. 

136 By Mr. Miller: 

Q. Now, Mr. Farnham, you were explaining to the 
Court the disclosures of some of these patents, and you dis¬ 
cussed the Swan patent 1,455,010. A. Y^s. 

Q. And is it not a fact in that patent, on the first page, 
in the second column, lines 80 to 89, after describing his 
process he makes the statement of his j results in these 
words, “When the pipe is again lowered, {he joint between 
the pipe and bed rock will be completely sealed”? A. Yes, 
I read that. 

Q. Now, Mr. Farnham, you were giving tjhe Court an idea 
of the prior art practiced in connection with oil wells, and 
is it not a fact that prior to Mr. Reed’s applications it was 
well known in the art to circulate a drilling fluid and to 
apply heat to that drilling fluid ? A. I know of no case 
where heat was applied to a mud drilling fluid. 

Q. You were testifying about the Epley jpatent, I believe 
1,881,176, and that relates to rotary drilling, and I would 
like to ask you to look at page 2 of that patent, in line 3. 
What do you think he means when he says, “In order to 
preheat the mud in accordance with my indention before it 
is introduced into the well—” 

The Witness: Well, he preheats his lmid there but his 
object is to condense steam. 

137 Bv Mr. Miller: 

+ i 

I 

Q. Well, not that that is what his object was; I 
just want to know whether he did preheat his mud or 
whether lie did not. A. Just what it says there, “In order 
to preheat the mud.” 
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Q. Now, it was old in the drilling art, was it not, where 
they wished to heat the substance which they used in con¬ 
nection with the oil drilling to do the heating by means 
of electricity? A. To heat the mud? 

Q. To heat the fluid which they were using in their pro¬ 
cess, whether it be mud or something else. A. I will still 
stick to my previous statement that I know of no case where 
drilling fluids— 

Q. (interposing) No, my question was not particularly 
limited to drilling fluids, but it was old to use electricity to 
heat the fluid they were using, was it not? A. I wouldn’t 
say that. There is no case I know of where the drilling 
fluid was heated intentionally. 

Q. No, I wasn’t asking about drilling fluid. 

The Court: What were you asking him about? I don’t 
understand the question. 

Mr. Miller: The question was merely to save the time 
of the Court to show what was new in these claims. 

The Court: T do not understand what fluid you are re¬ 
ferring to. 

Br. Bruninga: Anv fluid. 

Mr. Miller: Not a fluid necessarily but any sub¬ 
stance. 

138 Mr. Bruninga: I will admit that we have that use 
of it. Will that dispose of it? 

Mr. Miller: Yes. 

Mr. Bruninga: Oh, yes, that is old. 

Mr. Miller: That is all I am trying to get at, to get these 
admissions so the time of the Court will be saved on what 
is old in these claims. 

By Mr. Miller: 

Q. Now, you were describing the Christians patent 1,- 
327,268. A. Yes. 

Q. Is it not true that for his purposes of sealing crevices 
in rock formations he indicates on page 1 of his specifica¬ 
tions, beginning about line 23 that at least for those pur¬ 
poses either sulphur, asphalt or coal tar or pitch may be 
used? A. Yes, sir, I read that— 
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Q. (interposing) That is, they might be interchange¬ 
able? A. Those are the words there; I read that. I also 
read further there that he believes the unadulterated as¬ 
phalt is the best material for the process. 

Q. Yes. Now, you also testified about the other Christ¬ 
ians patent, which is 1,858,952. A. Yes. | 

Q. And in that is it not true that he refers to using this 
process in a drilled well ? To verify that I will ask you to 
look at page 4 of the patent in the right-hand column, 

139 in the line numbered 74 and— (interposing) 

Where it says “and up the drilled hole 81”? 

Q. Yes. A. Yes; there he describes a hole that he has 
drilled for the purpose of grouting. 

Q. So while that may not have been specifically adapted 
to an oil well he nevertheless was working it but not on a 
drilled hole? A. Yes, that hole which he has made as dis¬ 
tinguished from one found in nature; he has drilled it, he 
has prepared it. 

Q. Mr. Farnham, in this same patent, in the next para¬ 
graph, is it not true that this patent of Cjhristians points 
out the necessity of keeping the asphalt hot if you wish it 
to flow? That is in line 83, because just previous to that, 
in line 80, he has referred to the fact that it might freeze, 
that is, that if the asphalt were too cool it would freeze, get 
solid on him, but if he maintains it hot enough, as described 
in line 83, he can get it down to the place }ie wishes to use 
it all right ? A. Yes, he describes the necessity of heating 
the hole in order to deliver the asphalt to the proper place. 

Q. And, Mr. Farnham, in connection with the Jackson 
patent 1,866,522, is it not quite true that in his process in 
which he has detailed the method of cementing wells, he 
indicates that for his purposes, sulphur, asphalt or 

140 other similar materials are equivalent for the pur¬ 
pose of his processes? 

Mr. Bruninga: Oh, I object to that. 

The Court: I think it speaks for itself. I 

Mr. Miller: I think that is all, Mr. Farnhajm. 

Mr. Bruninga: Just a few words and I will be through. 
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Redirect examination. 

By Mr. Bruninga: 

Q: Mr. Farnham, referring to those two Christians pat¬ 
ents, let’s take them both together, if you can. A. All right. 

Q. Now, take the second one. I think it shows the draw¬ 
ing there, the second one with this figure 1. Have you that? 
A. Yes. 

Q. Now, that has holes all along that pipe, hasn’t it? A. 
That is right, this delivery pipe; it has holes all around. 

Q. Clear to the ground? A. Yes, sir. 

Q. Except that there is asbestos, or something that can 
blow out? A. Yes, sir, that is the packer he describes, and 
his pipe is perforated from top to bottom. 

Q. Now, is there any idea in your mind that he intends 
it to circulate, or have the asphalt come out and enter 
141 the crevice? A. No, that is merely a delivery pipe; 

it pumps the hot asphalt down the center. It leaves 
those holes and penetrates and sets up a viscous mass and 
holds the water back. 

Q. Now, the hole, of course, has to be bigger than the 
pipe, doesn’t it? A. Yes, I believe he describes a two-inch 
hole for a one-inch pipe. 

Q. And in the part Mr. Miller was calling your attention 
to on page 4 of the second patent, he deliberately says a 
three-quarter inch pipe in a one and a half inch hole, 
doesn’t he? A. I see that, yes. 

Q. If* he has that hole bigger, of course, the asphalt can 
get out; 1 mean if he has the drill hole bigger? A. Yes, sir. 

Q. If it was the same size then the asphalt couldn’t get 
out unless it happened accidentally that there was a hole 
opposite the perforation? A. That is right, there must be 
an annular space between the hole and the inlaid pipe. 

Q. When Mr. Miller was talking about heating the drill¬ 
ing fluid intentionally, what were you talking from? A. I 
was talking from observation in the oil fields. 

Q. And this man Epley did use steam to heat the fluid ? 
A. Yes, but incidentally. What he has done is what is done 
today where steam is valuable. 




Q. Is it a good thing or a harmful thing[ to do? A. No, it 
is harmful. 

142 Q. Do they ever refrigerate? Yes, many times 
they go the other way and freeze it. 

Mr. Bruninga: I believe that isj all. 

143 Mr. Miller: This morning, for convenience, while 
the testimony of the witness was £qing on, I handed 

up three folders on behalf of the defendant. And I now 
wish formally to introduce those three folders in the re¬ 
spective cases and it will constitute the evidence to be in¬ 
troduced for the defendant. 

Mr. Bruninga: Nothing further. 

The Court: Let the reporter mark tjiose Defendant’s 
Exhibits 1, 2 and 3. 

(Thereupon the documents in question were received in 
evidence and were marked by the reporter, “Defendant’s 
Exhibits 1, 2 and 3.)” 

144 The cause was then argued orally by Mr. Bruninga 
for Plaintiffs and Mr. Miller for defendant. 

Cause submitted. 

No briefs were filed. 
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APPELLANTS’ EXHIBIT A. 


Section 111 . Methods of Drilling 


R OTARY DRILLING RIG 

“DRAW WORKS” —the collective 
name for the hoisting drum, shaft 
and clutches, and other operating 
machinery. Power is received from 
the engine. 

The ROTARY TABLE is driven by 
chain from the draw works and 
rotates the hollow drill stem, which 
drills the well. 

The DRILL STEM, consisting of. drill 
pipe, drill collar, and bit, is raised 
or lowered into the well by a cable 
which is wound on the hoisting 
drum and passes through a series 
of pulleys in the crown block. 
CASING, or lining, for the well is 
raised or lowered by the same 
method. 

CUTTINGS are removed by pump¬ 
ing liquid mud. obtained from a 
sump pit. down through the hollow 
drill pipe. It passes out through 
holes in the bit and. forced upward 
by pump pressure, carries the cut¬ 
tings to the surface. Here the liquid 
passes through settling troughs, in 
which the heavier particles sink to 
the bottom. The cleansed mud 
flows back into the sump pit and is 
used again, not only for removing 
cuttings, but as a plaster on the 
walls of the well to prevent caving 
until the casing is set. 


GIN POLE 

SAFETY PLATFORM 
or “Crow* No*!’’ 

CROWN BLOCK 
with puU*y* over 
which cable pa**** 
to support Travelling Block 


SAFETY PLATFORM 
tor handling pip* 
in derrick 


s' DERR/CK—steel— 
122 leet high 
commonly used 


DRAW WORKS— 
Collective name tor 
operating machinery 


ENGINE 


Ground Level 


SETTLING TROUGH 




KELLY‘ squared or grooved 
so the Rotary Table will turn it 
It is tree to move up or down. 


PUMP 

SUCTION 


Master Control Gat* Valve-? 
or Blowout Preventer 


^ Liquid Mud tree 
bom cutting* in 
SUMP PTT 


Liquid Mud passing down through 
the hollow drill pipe, out through 
holes in the bit. torced upward by 
pump pressure, carrying cuttings 
and sand to the surtace 


CEMENT used 
insure permanent 
water shut oil. 


DRILL COLLAR 
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to 


Diagram of rotary drilling well. 
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APPELLANTS’ EXHIBIT G. 
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AQUAGEL 

GROUTING 

MIXTURES 



figure 1—DrililOf! and srouting with AQUAGEL grout tx-low the cutoff of Bouquet Canyon Dam No !. Bureau of 
Water Worki and Supply, City of Los Angeles. Two to five holes were grouted simultaneously with one air gun. 


T HE prevention of water percolation, and strengthening of loose 
rock or ground formation around abutments of dams, tunnel 
linings and similar heavy structures is commonly accomplished 
by grouting. The grouting is usually done by drilling holes and 
pumping a semi-liquid mixture, usually prepared with cement and 
sand, into the holes thereby forcing the thin slurry into the scams or 
crevices encountered through the sides of the drill* holes. 

Where neat cement or cement and sand only arc used there are 
a number of disadvantages—among which are; the cost of the grout; 
the tendency of the cement to set before pumping of the batch is 
finished; and settling of the cement after it reaches the crevice leav¬ 
ing free water and later a void at the top of the crevice. The absorp¬ 
tion of part of the mixing water by porous rock is also likely to 
thicken the grout and prevent further flow 

AQUAGEL added to grout mixtures will overcome these obsta¬ 
cles. Laboratory tests and field applications have shown it to be 
superior to the ordinary cement, sand, water mixture commonly used. 
It is also more economical to use, as will be shown later. 

CALIFORNIA TALC COMPANY 

837 Jackson Street Los Angeles. California 
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AQUACEL CROUTINC 




MIXTU 


IESb 


TESTS DEMONSTRATING THE ADVANTAGES 
. » » OF AQUAGEL GROUT jMIXTURES « « « 


A SERIES of tests made to deter¬ 
mine the effect of AQUAGEL 
on grout mixtures and their com¬ 
parative costs are summarized below 
in TABLE A. The units of costs 
used in computing the cost of mate¬ 
rials per cubic yard of grout in place, 
were a?' follows: Portland Cement 
$12.00 per ton: Sand $1.50 per ton; 
AQUAGEL $25.00 per ion. The 
summary shows the comparative 
costs per cubic yard of materials in 
place. The first test shows the cot 
per cubic yard of neat cement with a 
water ratio of 0.0 gallons per sack of 
cement. For the next three Portland 
Cement and AQUAGEL in varying 
proportions were used while the 
balance include combinations of 
Portland Cement. Sand and AQUA- 
GEL. Sufficient water was added to 
all mixtures to obtain a consistency 
which was readily pumpable. 

Figure 5 (Page 4) illustrates 
graphically the number of sacks of 
cement necessary to produce one 
cubic yard ot grout after complete 
settlement when varying amounts of 
AQUAGEL and AQUAGEL and 
sand ire used. Using the material 
prices given in the preceding para¬ 


graph the cost per cubic yard 
grout in place may be computed 
follows: 


as 


From Table A—Mix 1 
Neat cement—Water ratio 9 gallons 
to sack of cement. 

1.102 tons of cement required to pr i- 
duce 1 cubic yard of grout in place. 

1.102X12.00-—-$13.52 per cubic yard. 

From Table A—Mix 5 
AQUAGEL. Cement. Sand. Mix j 
10-40-50. 


From Figure 5. 40 percent cemeijii 
curve, it is seen that 7.5 sacks cjf 
cement are needed in the mix to pro¬ 
duce one cubic yard of grout. One 
quarter as much AQUAGEL 
needed so J4X?-5X94—170 P° un< 
AQUAGEL. Five-fourths as much 
sand as cement is used so 5/4X7.15 
X'94-,=$$2 pounds sand. 

The cost, therefore is: 

Cement . 7.5X(iO --$4.5p 

AQUAGEI. 176X25.00=. 2.20 

2000 

Sand .882 X L50-= .( 

ITxxT " 

$7.36 


i 

COMPARATIVE 

TABLE A 

COSTS OF CROUT MIXTURES 

1 

Parts bv Weiciit 

Mix No. 

Cement 

Sand 

AQUAGEL 

Cost Per 

Cubic Yard '| 

1 

KK) 

0 

0 

<13.32 j 

2 

90 

0 

10 

10.96 

3 

80 

0 

20 

10.28 

4 

70 

0 

30 

9.38 


40 

50 

10 

7.36 

6 

40 

40 

20 

8.19 

7 

40 

30 

30 

7.66 

8 

30 

60 

10 

6.80 

9 

30 

50 

20 

7.37 

10 

30 

40 

30 

7.14 



Figure 2—Sample* of AQUAGEL GROUT. 
No. I i* nenl cement with o warer 
cement ratio of 9 Gallon* per sack. No 
2 i» 90 •; cement and 10'C AQUAGEL 
with an 18 gallon water ratio. No 3 is 
50'r- cement. 30 AQUAGEL and SG'r 
&and with a 150 gallon water -alio. Note 
the absence of *crtling in the sample* 
containing AQUAGEL. 


Where higher contents of AQUA¬ 
GEL were used it uas fount! that 
longer mixing periods were required, 
and that additional water was neces¬ 
sary to obtain the desired consis¬ 
tency. The initial set of the AQL’A- 
GKI. mixtures was not acquired be¬ 
fore 72 to 120 hours. After three 
weeks the hardness of ali mixtures 
had increased to a satisfactory 
strength. There was no appreciable 
settling of mixtures containing 
AQUAGEL. The hardness of all 
AQUAGEL mixtures was sufficient 
to prevent erosion and the mixtures 
were impervious to percolation of 
water (coefficient =■ 1.0 foot per 
year). The yield and cost of mate¬ 
rials were calculated after settlement 
was complete. 


Advantages of Aquagel Grout 


B ESI DE.S the economy of AQUA¬ 
GEL grout mixtures as shown 
bv the comparative summary, the 
advantages gained are summarized 
briefly as follows: 


1. The initial set is retarded. 
This permits a greater amount being 
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AQUAGEL GROUTING MIXTURES! 



0«)»»arv Ni-Jir IVmmf, 
\rcr«*^AT*>H from 
mixture* »ml !«*»%» w ui>|»>r 
wrt of \*rr%H*** 


tWACri* Grant rrnuln* 
•*i**>Kinlt*«l, lUlinjr 
rr«*%irv ind Mii.poning 
♦mtiiv I«m«L 


3—Since there i* no settling of 
AQUAGEL mi xfu'es the crevices remain 
completely tilled 


pumped into the fissures, enabling a 
complete filling of voids before set¬ 
ting prevents further flow. 

2. The circulating method of 
grouting can be used. This is possi¬ 
ble because of the delayed action in 
setting. With quicker setting mix¬ 
tures considerable of the grout is 
wasted and new batches have to be 
prepared every few hours. 

3. Tower pressures can be used as 
the mixture is more fluid. Where less 
fluid mixtures are used higher pres¬ 
sures will be required to force them 
into the crevices and there is danger 
of >light!y raising the formation, pro¬ 
ducing more cracks which cannot be 
filled. 

4. The cement and sand is held 
in suspension by the AQUAGEL. 
Since there L no settling of the mix¬ 
ture the crevices or seams remain 
completely filled. No space is left at 
the top of the seam as is the case 
with neat cement where appreciable 
settling takes place. 

5. AQL’AGKL grout mixtures 
Uing less brittle thah neat cement 
mixture-*, are less likely to lieoome 
shattered liv earthquakes, blasting or 
settling. 

6. 1 be cost of AQjUAGKL grout 
in place is less per cubic yard than 
ordinary mixtures of the same vol¬ 
ume. 


Recommended Aquagel Mixtures 

W HEN preparing AQUAGEL 
grout mixtures it is advisable 
to first thoroughly mix the AQUA¬ 
GEL with the water. The AQUA¬ 
GKL water should be added to the 
cement and sand for further mixing. 
The AQUAGEL water can be pre¬ 
pared several days in advance of the 
time it is to be used if desired, al¬ 
though this is not necessary if the 
mixing is thorough. 

In practice it has been found that 
the volume of water required to ob¬ 
tain the desired consistencies of grout 
will vary. The fineness of cement, 
dryness of j.and. and proportions of 
AQUAGEL all influence this to some 
extent. 

The principal factor to bear in 
mind in the preparation of the mix¬ 
ture is that water should be added 
until a pumpable mixture that will 
penetrate the fissures encountered at 
low pressures is obtained. AQUA¬ 
GEL in the mixture in sufficient pro¬ 
portions will materially retard setting 

quantity of cement required to 

PRODUCE ONE CU8IC YARD OF GROUT 
IN PLACE AFTER SETTLEMENT IS 
COMPLETE 



10 JO 10 40 


FWCENT AQUASEL IN MIX Jr XrEKJHT 
Figure 5. 



and there will be no settling after the 
mixture is in place. 

T he proportions of water recom¬ 
mended by Engineers who have had 
experience with AQUAGEL grouts 
are as follows: 

10% AQUAGEL—use 25 gallons 
of water per sack of cement. 

15% AQUAGEL—use 30 gallons 
of water per sack of cement. 

Never use any more water than is 
necessary to give a satisfactory con¬ 
sistency. 

Funnel Type Viscosimeter 

HE slump test for measuring 
consistency is of no value when 
AQUAGEL is used, as the water is 
changed into a Gel. and the only ac¬ 
curate method for determining the 
proper consistency of the mixture is 
to measure the viscosity of each batch 
with a Funnel Type Viscosimeter. 
The Funnel Type Viscosimeter is in- 
cxjntnsive and readings from it arc 
sufficiently accurate for all practical 
purposes. 

The Funnel Viscosimeter (see Fig. 
4). consists of a cone 0" in diameter 
at the base and 12" in height. The 
top of the funnel is covered with *,£" 
mesh wire. A 2" tube is attached to 
the end of the cone bored 3/16" in 
diameter. 

Method of Operation 

O ojierate the Funnel Viscosi¬ 
meter the finger is held over the 
outlet of the trtbe at the end of the 
cone. A 500 c.c. sample of grout is 
[wnired through the top of the funnel. 
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AQUAGEL 


The finger is removed from the outlet 
tube. The number of seconds re¬ 
quired for discharge of the contents 
is determined with a stop watch, the 
viscosity time determination ending 
when the discharging solid stream 
breaks into drops. The time of efflux 
for water is 18.5 seconds. On deter¬ 
mining more viscous mixtures as 
much as 25 c.c. will cling to the in¬ 
side of the funnel. The viscosity 
time determination should end, how¬ 
ever, when the solid stream breaks 
into drops. 

The determination of the proper 
consistency of the grout mixture will 
depend largely upon conditions en¬ 
countered. also upon the type ot 
grouting equipment employed. In 
cases where it is possible to apply 
more than atmospheric and hydro¬ 
static pressure to the column, a much 
thicker mixture can be used, as the 
grout will be squeezed back into the 
formations by the pressure exerted 
upon it. Care should be taken, 
however, that the pressure employed 
is not so great as to lift the forma¬ 
tion. Pumpable mixtures, containing 
AQCACiEL and water in the pro¬ 
portions mentioned previously, will 
show a viscosity of from 30 to 50 
seconds on the Funnel Viscosimeter. 
The viscosities suggested herewith 
should be regarded merely as a guide 



figwc 6—Pumping AQUAGEL grout. THie pump has rubber faced valves and pistons 


and not absolute. The many variable 
factors encountered in each parties 
lar case will largely govern the be|si 
mixture to be used. 

The Funnel Type Viscosimeter c«m 
be easily made from sheet metal by 
any sheet metal shop or it can ]>e 
obtained from the manufacturer of 
AQUACFL for $5.00 each, postage 
paid. 



'ith AQUAGEL grout. Bouquet Canyon Dam 
Water Works anq Supply, City ot Los Angeles. 


Bureau 


Yield Per Cubic Yard 

'Hh. yield obtainable from various 
mixtures is graphically illustrated 
in Figure 5. These yields are based 
upon mixtures with sufficient water 
added to obtain the desired consis¬ 
tency upon thorough mixing. The 
consistency of the grout mixture 
containing AOl'ACKl, as measured 
with the Funnel Viscosimeter is not 
necessarily the same as the consist¬ 
ence of the neat cement with a 9.0 
gallon water ratio. The neat cement 
mixture mentioned above will have 
a viscosity of 22 seconds; a thicker 
mixture where cement alone is used 
would be so viscous that it would be 
ttnpumpable. An AQLWdF.L grout 
mixture having a viscosity of as high 
as 50 seconds, while much thicker in 
ap|H*aramc than the neat cement, 
will be found to be easily handled bv 
the pumpsand will flow more readily, 
thus insuring greater success in till¬ 
ing the fissures encountered. 

Any good grade of cement used 
with AOL*.\( *F.I. will give satisfac¬ 
tory results. For marine work or on 
projects where quicker setting lime 
is desired, any high early strength 
•cement may lie substituted for ordi¬ 
nary cement. One method success¬ 
fully used where quick setting with¬ 
out shrinkage is desired, is to use 
ordinary cement with AOUAGKI. 


Page 5 


170 











94 


AQUACEL CROUTINC MIXTURES 


GAUGE A 


gauge c 


DISCHARGE 





PVMP 


valve O 


RELIEF VALVE 
T A 


GAUGE 11 
RELIEF VALVE t I 


VALVE I 


VALVE C 


WATER INLET 


__ GROUT - _ 

^|re^ 

GROUT IOX 


F'H'jrr 8—Drawing iSowing pump type 
apparatus U5*d for grouting louse 
format ion v 


CASING S 
CEMENTED IN 


ant! to follow the grout in place with 
a calcium chloride water solution 
mixed with the grout following the 
fir>t grout placed in the crevice to 
hasten the set. 

The Application of Aquagel Grout 

T HE circulation method is usually 
employed in applying AQUA- 
GEL grout. This is possible, as men¬ 
tioned earlier in the article, since the 
initial set is retarded for from 72 to 
120 hours. The grout -should be pre¬ 
pared so that the semi-liquid mass is 
easily pumpablc at low pressures. A 
pressure of 30 to 30 pounds is ordi¬ 
narily sufficient to obtain satisfactory 
results. As mentioned previously, 
there is less danger of lifting the 
formation and causing more cracks 
if the pressures used to place the 
grout are not too great 

The usual method of applying 
AQl'AGEL grout is to introduce it 
through a pipe at the bottom ot the 
grout hole drilled fof that purpose 
and to allow it to How upwards out 
through t!ie crevices or seams en¬ 
countered. The grout which returns 
to the top of the hole <>n the outside 
of the pi]K* i' recircplated through 
the system so that the grout already 
in place from the original circulation 
may he forced back into the crevices, 
insuring a complete tilling of void'. 

Grouting Apparatus for Loose 
Formations 

T WO typesof apparatus are recom¬ 
mended for introducing AQUA- 
GEL grouts; one lieing a pump for 
loose formations that wiii take grout 
readily, and the other being the con- 



SEAM A 


ventional type of air operated equip¬ 
ment for formations which take very 
little grout. The latter is too slow 
for loose formations, however. The 
ideal equipment requires apparatus 
of both types, the pump type to be 
used on the more open formations 
where the conventional air type 
would he too slow, after which the 
air tyjie should follow to maintain a 
slow How of grout for several days if 
necessary. When this procedure is 
followed there is greater assurance 
of water tight grouting. It is obvious 
that a slow flow of grout as low as 
five gallons per day indicates that 
the area around the hole is not com¬ 
pletely water tight. 

Method of Operation, Pump Type 
Grout Apparatus 

G ROUT is delivered under pres¬ 
sure to the bottom of the hole 
through valve O (see Fig. 8). It 
then travels upward, part going into 
seams and part returning through 
valve A to the grout box. Valve A 
is used to regulate the pressure of 
the grout in the hole. Gauge A reg¬ 
isters the pressure at which the grout 
enters the tubing and gauge B reg¬ 
isters the pressure at which the grout 


discharges from the casing. These 
gauges enable control of the grouting 
pressures. 

Determining Pressure at Crevice 

T O determine the grout pressure 
at the crevice or seam, valve A 
should be closed, the excess grout 
pumped returning through relief 
valve A to the grout box. When 
valve A is closed there is no circula¬ 
tion. If gauge B shows less pressure 
than gauge A when valve A has been 
closed, this indicates grout traveling 
through one or more crevices or 
seams. The difference in pressure is 
caused bv friction loss from the top 
of the pipe downward, there being no 
consequential friction loss from the 
seam to the top of the casing outside 
of the pipe. Therefore, the pressure 
on gauge B substantially represents 
the grout pressure at the crevice. 

This check should lie made fre¬ 
quently to obtain accurate measure¬ 
ment of the flow of the grout. When 
difference of pressure indicates a de¬ 
crease in grout flow, the entire sys¬ 
tem should be washed with water in¬ 
troduced through valve C after valve 
B has been closed. The water is 
either pumped through the system or 
allowed to flow under the supply 
pressure. Cleaning of plugged seams 
can be detected by a difference in 
pressure between Gauge A and B as 
outlined above. The use of water 
should he stopped as soon as the 
seam is cleared of the plug. During 
grouting of one of the Bureau of 
Water Works and Supply projects, 
one particular hole plugged in two 
hours after about four cubic yards 
of grout were placed. During the 
next twelve hours a total of twenty- 
eight cubic yards were placed by 
cleaning the hole about ten times. 

Method of Operation, Air Type 
Grout Apparatus 

F IGURE 9 illustrates the system 
employed where the air type ap¬ 
paratus is employed to introduce the 
grout mixture into the formation. 
Care should be taken to insure that 
all grout is not forced from the pres¬ 
sure cylinder when the conventional 
air type apparatus is used, in which 
case air would be forced into the 
formation. Two grout guns can lie 
used, the returning grout flow being 
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placed in the empty one. As the 
grouting progresses, the rate of 
grout flow into the ground can he 
determined. In this way the operato 1- 
knows when to stop circulation and 
reverse the flow. The volume of each 
gun must be in excess of the hole to 
secure complete grout circulation. 
One instance is reported by En¬ 
gineers of the Bureau of Water 
Works and Supply, of a hole grouted 
continuously by this method for two 
hundred and twenty eight hours, a 
total of twenty seven cubic yards of 
grout being placed in the rock forma¬ 
tion surrounding the hole. In such 
cases this method is more economical 
than pumping, particularly where 
compressed air is already available. 

Problems Encountered in Grouting 

A S drilling proceeds, the rate that 
.water can he forced into the hole 
should he frequently determined. It 
is best to measure the rat* at some 
uniform pressure of at hast ten 
pounds, at the top of the hole. This 
will locate any openings near the sur¬ 
face of the upper levels that would 
prevent pressure grouting. If such an 
opening is fount!, drilling should be 
stopped and the crevice grouted.after 
which the lower portions of the holt- 
can he successfully grouted upon 
further drilling. I f a seam is encoun¬ 
tered taking water at the rate of ten 
gallons per minute or more, it is host 
to stop drilling and grout this seam. 
This is not absolutely necessary hut 
too many open seams in one hole 
may require a rate of grouting be¬ 
yond the output of the equipment on 
hand and best results may not he 
obtained. If the pumping equipment 

TEMPORARr WOODEN 1URRORTS 

I STEEL LINER PLATE 

I -V V'0O*~““S> TUNNEL SUPPORT 


, / PIPES LOR \ 

_ GROUTING — 

BEFORE OR 
] AFTER PLACING 
»| CONCRETE 

LINING 


GAUGE I 


0 D > & 
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'VV'/ / , i 


/ 1 < V 
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WATER 

INLET 


GROUT 


GROUT - 


W7T' 


MIKING BOX 

Figure 9—Orawirig shewing jir t rpc apparatus used for 
grouting formations that tike grout slowly. 

fails to maintain 20 to 30 poinds 
pressure there may be too many c]>en 
seams for best results, the larger 
crevices receiving most of the grout 
and reducing the pressure Inflow that 
required to fill the smaller ones. It 
is good practice to test the casing with 
water after cementing in and to 
make tests for every ten feet of pole 
drilled. This will insure against lefiks 
to the surface near the top of the 
hole. 




Figure 10--Crowing 'bowing method by 
wbirh grout i> applied to loose formation 
around tunnel lining. 


Grout Applied To Loose Formation 
Around Tunnel Lining 

F T (Il.'RF 10 illustrates the method 
by which grout is applied to lop-e 
formations around tunnel linings 
t-ithcr before or after placing the 
concrete. Through the pipes provided 
in the steel liner plate tunnel sup¬ 
ports, grouting of loose formations 
around tunnei lining may he accom¬ 
plished either before or after pinn¬ 
ing the concrete lining. Where grout 
strength is desirable, 40 pore.-nt 
cement and 50 percent sand and 10 
percent AQL'AdEL i- recommend¬ 
ed. Where grout strength is not re¬ 
quired, no cement i- necessary anti 
*>0 percent sand and 10 percent 
AOl"A( I EL provides an economical 
and effective grout. The proportion 
of AQl"A< d'.L can he increased to 
give sufficient plasticity to the mix¬ 
ture to enable the flowing of he 
grout without excess water in lie 
mixture. 

The addition of 1 to 2 percent 
AOL'AtllCL to the concrete mixture 
for lining the tunnel will improve it-' 
imperviousness to percolation of 
water. Besides giving greater plas¬ 
ticity and workability and increasing 
the strength, AQl’A( IKi. has been 
found to have several other advan¬ 


tages when incorporated in aqueduct 
or tunnel lining. The addition of 
AQL A( >E1. to concrete used for this 
purpose makes the removal of the 
pouring forms easier and insures a 
smoother surface to the concrete 
after their removal. Due to the 
Tendency <>? AQL’.-VIKI. to retain 
the water in the mixture, it doc- not 
shrink as ordinary mixtures do. 

What Is Aquagd? 

A Ql Atil'.I. is a copyright' d trade 
l name for a specially selected 
and prepared Bentonite. Its use in 
all combinations of cement is covered 
by l'. S. 1’atent Xo. I7.?tv (i and 
other pending patents. <Reissue 
Patent N’<>. 17.70t> has been adjudi¬ 
cated by l-'edera! District anti Federal 
Appellate Courts of the I’nited 
States. I The C alifornia Talc Com¬ 
pany are licensed under the-e patents 
to manufacture and sell AQlWUKl.. 
Purchasers of AQl'ACKI. are fully 
protected in its use under these 
patent 

The manufacturers of AQl WIKI, 
wish to acknowledge their thanks *o 
the Bureau of Water Works and 
Supply. City of Los Angeles, for in- 
fornration furnished by its Engineers 
and Photographs supplied to illus¬ 
trate this article. 
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PLAINTIFFS-APPELLANT’S EXHIBIT “D”. 

174 Department of Commerce 
United States Patent Office 

I 

To all persons to whom these presents shall come, Greeting: 

THIS IS TO CERTIFY that the annexed is a true copy 
from the records of this office of the Original Petition, 
Specification, Oath and Drawings; Papers 3 6, 8, 10, 11, 13 
and 20; and Paper 9, omitting Remarks, in the matter of 
the Pending Application of Howard L. Reed, Filed July 25, 
1936, Serial Number 92,541, for Improvement in Method of 

and Apparatus for Drilling and Producing Wells. 

I 

IN TESTIMONY WHEREOF I have hereunto set my 
hand and caused the seal of the Patent Office to be affixed, 
at the City of Washington, this twenty-sixth day of May, 
in the year of our Lord one thousand nine hundred and 
forty-one and of the Independence of the Uited States of 
America the one hundred and sixty-fifth. 

CONWAY P COE 

(Seal) Commissioner of Patents. 

Attest: 

D. E. WILSON 

Chief of Division. 

175 Petition. 

To the Commissioners of Patents: 

Your Petitioner, Howard L. Reed, a citizen of the United 
States, and resident of Beaumont, in the County of Jeffer¬ 
son, and State of Texas whose Post Office Address is care 
General Delivery, Houston, Texas prays that Letters Pat¬ 
ent may be granted to him for the improvement in Method 
of and Apparatus for Drilling and Producing Wells set 
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forth in the annexed specification; and he hereby appoints 
J. Vincent Martin and Ralph R. Browning, whose Post 
Office Address is Niels Esperson Building, Houston, Texas, 
his attorneys, with full power of substitution and revoca¬ 
tion, to prosecute this Application, to make alterations and 
amendments therein, to receive the Patent, and to transact 
all business in the United States Patent Office connected 
therewith. 

Signed at —, in the County of —, and State of Texas, 
this 3rd day of July, 1936. 

! HOWARD L. REED 


Specification. 


To all whom it may concern: 

Be it known that I, Howard L. Reed, a citizen of the 
United States, residing at 1620 Avenue G, Beaumont, in the 
County of Jefferson, and State of Texas, have invented a 
new and useful Method of and Apparatus for Drilling and 
Producing Wells of which the following is a specifica¬ 
tion: 

176 This invention relates to a method of and appar¬ 
atus for drilling and producing wells, and relates 
particularly to washing a well and to controlling the same 
by controlling the characteristics of the washing fluid. 

Ordinarily in drilling a well a mud is circulated down 
through the drill stem and up through the casing to wash 
out cuttings, etc*., and the weight of this mud is controlled 
by adding heavy material to increase its hydraulic pressure 
upon the well formation when it is suspected that high 
formation pressures may be encountered. 

Use of this mud puts a great burden on the pump used 
for circulating it, and it is very difficult to keep in proper 
condition. If too great a pressure is allowed to be placed 
upon the formation, the mud will enter and sometimes per¬ 
manently choke the formation, but if too low a pressure is 
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maintained the well will blow out. It is necessary therefore 
to maintain exactly the proper mud pressure on the forma¬ 
tion, a very difficult and sometimes impossible thing to do. 

It is an object of this invention to eliminate the use of a 
heavy circulating medium, such as one containing sus¬ 
pended weight material, for controlling formation pres¬ 
sures and washing a well and to instead wash the well with 
a fluid whose viscosity can be controlled and to control the 
form^ion pressures by varying the viscosity of the circu¬ 
lating medium. 

. i 

It is a further object to provide a circulating medium 

which may be solidified at will to close in u well and melted 
when desired to permit the well to flow. 

177 It is a further object to eliminate the necessity for 
setting a casing permanently in ecpnent, and to in¬ 
stead set it in a material capable of b^ing solidified or 
liquified at will so as to permit of the adjustment of the 
casing according to the gas-oil and oil-water levels when¬ 
ever desired and the eventual removal of the casing. 

Another object is to thermally insulate the casing from 
the wall of the hole to retard escape of heat to the sur¬ 
rounding formation, both from the circulating medium 
during drilling and from the well flow during production. 

It is a further object to provide a means for positively 
controlling the viscosity of a circulating nledium in a well. 

One other object is to provide a circulating medium which 
will not react chemically with the formations. 

Yet another object of this invention is to provide a means 
for preventing paraffin deposits on the walls of the pipe in 
an oil well. 

Another object is to provide a means an<jl method of pro¬ 
tecting and preserving a core during its recovery. 

Another object is to provide a method arid means of sur¬ 
veying a well electrically as drilling proceeds. 

Another object is to provide for the running of normal 
production tests. 

Other objects and advantages will becom^ apparent from 
the following description taken in connection with the ac- 
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companying drawing, it being understood, however, that 
the same are by way of illustration and example only and 
are not to be taken as in any way limiting the scope of this 
invention. The spirit and scope of this invention are to be 
limited only by the prior art and by the terms of the ap¬ 
pended claims. 

178 Referring now to the drawings, in which like num¬ 
erals indicate corresponding parts throughout: 

Fig. 1 is a diagrammatical plan view of equipment em¬ 
ployed at the top of a well in accordance with this inven¬ 
tion. 

Fig. 2 illustrates diagrammatically the means for heat¬ 
ing the well casing and circulating medium in accordance 
with this invention. 

Fig. 3 is a view partly in section, illustrating one means 
for Connecting the resistance units on the casing to the 
leads from a controlling electric cable. 

Fig. 4 is a view in vertical cross section illustrating the 
upper portion of a well being drilled in accordance with 
this invention. 

Fig. 5 is an enlarged vertical cross section of the lower 
portion of the same. 

Fig. 6 is a view similar to Fig. 5 illustrating an apparatus 
for flowing a well. 

In accordance with this invention, a circulating medium 
such as asphalt is employed during the drilling and its 
viscosity regulated to positively control the natural forma¬ 
tion pressures in the well. Means are also provided for 
regulating this viscosity at any point in the well. It will 
be understood that this invention is not limited to the use 
of asphalt as a circulating medium, nor to the specific de¬ 
tails of any of the apparatus employed. On the other hand, 
any substance capable of a wide range of viscosity varia¬ 
tion and having the desirable diathermal and dielectric 
properties may be used, and any suitable means employed 
for regulating the viscosity of such substance, and 

179 for performing the other functions hereinafter de¬ 
scribed, so long as such substance and means fall 

within the terms of the appended claims. 
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Referring now more particularly to Fig. 1 , the numeral 
1 indicates the derrick floor, and 2 the upright corner posts 
of the derrick- The customary rotary talkie is indicated at 
3, and arranged to be driven through k suitable clutch 
mechanism 4. 

The return pipe 5 through which the circulating medium 
is returned from the well after being circulated is shown 
emerging from below the derrick floor at tljie right as shown 
in Fig. 1, and emptying onto a shaker Screen 6 through 
which it is passed for the purpose of removing cuttings, 
etc. After passing through the screen 6j, the circulating 
medium is delivered through the discharge pipe 7 into the 
tank or pit 8 from which it may be pumped through a pipe 
9 and pump 10 into the hose or the like l|l leading to the 
drill stem. 

The pipe 5 is preferably surrounded by <br provided with 
a heating device which in this instance is shown in the form 
of an electrical resistance wound upon the pipe. This elec¬ 
trical resistance may be supplied with Electrical energy 
from anv suitable source and under anv 'desired control. 

V * 

The shaker screen 6 may be heated by mbans of its own 
resistance to the passage of a flow of electric current from 
any suitable source such as a battery 13 through leads 14 
and 15. The heating unit 12 which surroknds the pipe 5 
may be connected in series or otherwise with another heat¬ 
ing unit 16 surrounding the pipe 7, the purpose of all these 
heating devices being to maintain the circulating medium 
at the proper viscosity. The tank or pit ]8 may likewise 
be provided with a heater or heating unit of suitable design 
if found desirable. 

180 In like manner, the pipe 9 is provided with a heat¬ 
ing unit 17 and the pipe or hose 11 with a unit 18. 

In operation, the well is preferably drilled with an ex¬ 
pansible bit 19 having blades 20, and the hole] is formed with 
a diameter such as indicated at 21 , this diarpeter being con¬ 
siderably larger than the diameter of the cksing 22 which 
is to be employed. The lower end of this casjng 22 is shown 
provided with a screen section 23 forming 4 shoe therefor 
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and secured to the lower end of the easing at 24. This 
screen section or shoe is formed with substantially the same 
outer diameter as the internal diameter of the hole being 
drilled, and is of somewhat larger diameter than the cas¬ 
ing 22. 

The casing 22 is made up as illustrated in Fig. 2, a cable 
25 being run into the hole along the outside of the casing 
and provided with connectors 26 at regular intervals, by 
which it mav be connected to the heating units or resist- 
ances 27 wound about the respective sections of casing. 
The opposite end of each heating unit is grounded to the 
casing as indicated at 28. Preferably the heating units 
are wound about substantially the entire length of each 
section of casing with the exception of a part adjacent each 
end of each section of sufficient length to permit ready use 
of tongs or the like in screwing together the joints of the 
casing. The cable 25 may be unwound from a suitable 
drum such as 29 located beneath the derrick floor, and as 
each section of easing is added the heating unit which is 
wound thereabout is connected to the corresponding con¬ 
nector 26 on the cable. The cable may be bound against 
the buter wall of the casing if desired. This cable is prefer¬ 
ably formed with a large number of leads so that the re¬ 
spective heaters or groups of heaters may be separ- 
181 ately supplied with electrical energy, thus permit- 
i ting regulation of the temperature of the casing as 
desired at any particular point. 

The electrical heating units may be formed and secured 
in place in any desired manner, but are preferably formed 
of steel wire enameled both before and after being wound 
upon the pipe. 

The drill stem 30 which is driven by the rotary table 3 
through the kelly joint 31 is preferably provided with in¬ 
sulating and spacing rings 32 at spaced points thereon for 
the purpose of spacing and insulating it from the well cas¬ 
ing 22. 

The screen 23 is wound with a heating coil 33 so that it 
may be heated as and when desired and with an auxiliary 
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resistance 34 for use in making a temperature survey of 
the formation as the drilling progresses. \ 

In drilling a well in accordance with tljiis invention, the 
circulating medium employed is of such ^ nature that its 
viscosity is capable of a wide variation according to change 
in temperature, but which is substantially a solid at ordi¬ 
nary atmospheric temperatures. This circulating medium, 
which in this instance may be asphalt by way of example, 
is kept in its fluid state during the drilling of the well by 
means of the various heating units which have just been 
described. In drilling a well according to this method, the 
hole is first spudded in in the customary manner, and the bit 
is then inserted and drilling is begun. Tlie casing 22 with 
its heating units is lowered into the well as the drilling 
progresses, a section of casing being adde^l each time that 
a section of drill pipe is added, and the lower end of the 
casing preferably kept not more than two sections 
182 of drill pipe above the drill at all tinies. The asphalt 
or similar circulating medium in it^ fluid state, due 
to the temperature maintained by the various heating de¬ 
vices, is pumped down through the drill stiem by means of 
the pump 10 and flows back up through thp space between 
the drill stem and the casing. The temperature within the 
casing is maintained by means of the heaters surrounding 
the casing, and by the heat content of thb asphalt intro¬ 
duced into the well, and as the casing is lowered into the 
well it will be seen that part of the asphalt will flow past 
the lower end of the casing and will fill the annular space 
• between the casing and the walls of the hole. That portion 
along the walls of the hole, both above and below the lower 
end of the casing, will tend to solidify, thus forming a pro¬ 
tection for the walls of the hole and presenting cave-ins 
and other possibly disastrous occurrences. This also forms 
a positive control for heaving shale formations and the 
like by forming an inert support and seal thereover. 

During the drilling of the well the temperature of the 
circulating medium is so regulated by regulaiting the supply 
of energy to the various heating devices thpt any pressure 
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encountered in the formation being drilled will be under 
control, due not to any pressure exerted against the forma¬ 
tion but to the viscosity which is maintained in the circulat¬ 
ing medium. Thus there is eliminated the danger of plac¬ 
ing too great a pressure on the formation of the well and 
injuring or destroying future production, and at the same 
time ample protection is provided against blow-outs. 

As the drilling of the well progresses a record may be 
kept of the natural temperature existing in the formation 
by means of from time to time shutting off the heat sup¬ 
plied adjacent the casing shoe and measuring the 
183 resistance of the resistance coil 34 wound about the 
casing shoe 23 during such times as no heat is being 
supplied adjacent this shoe. Only a small current is run 
through this coil for the purpose of measuring its resist¬ 
ance, and it will be seen that this resistance will vary in 
accordance with the natural temperature of the formation 
in which it is located. With this data available, it will be 
a comparatively easy matter to regulate the supply of 
energy to the respective heating units so that a substan¬ 
tially constant temperature of the casing may be main¬ 
tained throughout the depth of the well. 

With the casing temperature maintained constant, the 
temperature and viscosity of the circulating medium within 
the casing can be controlled by controlling the temperature 
of this medium as it enters the well. This temperature will 
normally be higher than the casing temperature, and by 
virtue of heat losses to the casing will result in a minimum 
temperature and a maximum viscosity at the bottom of the 
hole.: Thus at the point where the cuttings are to be picked 
up the viscosity of the medium will render it most effective 
for this purpose. 

When it is desired to test the well for production the drill 
may be drawn up a short distance, and by increasing the 
amount of heat supplied by the heating units surrounding 
the casing and the screen 23 the casing and screen may be 
lowered to any point in the formation where it is desired 
to make a test. Circulation may then be set up in a reverse 
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direction so as to remove the asphalt froiji the drill stem, 
and heat is at the same time supplied to tjie casing screen 
23 to remove the formation seal at the point where the 
screen is positioned and start the flow of the well up 
through the drill stem. 

The nature of the formation being drilled may be deter¬ 
mined at any time by measuring the resistance between the 
drill stem as one electrode and the casing as the other, it 
being noted that the asphalt being circulated is a dielec¬ 
tric, and that consequently these parts ar^ insulated from 
each other, but that they are both in contact with 
1S4 the formation, one directly at the point being drilled 
and the other a short distance thereabove. It will be 
readily apparent that as soon as the drill enters a forma¬ 
tion having a different resistance from thafi through which 
drilling has been progressing, that this cap be determined 
by measuring the resistance between the casing and the 
drill stem. It is noted that the formation tjhus surveyed is 
in its natural state and has not been contaminated with 
electrically conductive drilling fluid. 

In addition to the survey just referred to] it will be noted 
that since the casing and the drill stem ar^ both insulated 
from the walls of the hole, except at the lower end thereof, 
it is possible, by means of an electrode at thje surface of the 
ground, to locate the position of that electrode for which 
there will be minimum resistance between that electrode 
and the lower end of the casing or drill steip. The position 
of this point, which is thus located, will serye as an indica¬ 
tion of the horizontal position of the lower lend of the hole 
and thus determine the drift which has tgken place, and 
makes possible the accurate determination jrf the true ver¬ 
tical depth of the well. Measurements can also be taken 
of the natural potential difference between the drill stem 
and said surface electrode as the drilling proceeds. This 
serves as a measure of the spontaneous potential of the 
formation being drilled and of the porosity of such forma¬ 
tion. 
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After the drilling is finished and the drill stem test made, 
as above indicated, the drill and drill stem may then be 
removed from the hole and a string of tubing 35 lowered 
into the hole in its place. This tubing 35 may carry at its 
lower end a screen 36, through which the oil or other sub¬ 
stance being produced is adapted to how. An electric cable 
37, similar to the previously described cable 25, extends 
down along this tubing 35 and is connected at its lower end 
to a head coil or unit 38 wound about the screen 26. This 
screen 36 is, of course, provided with openings 39 for the 
purpose of permitting the fluid from the well to pass 
through and into the tubing. 

It will be understood that when the drill stem and drill 
are being removed from the well the lower end of the 
185 well will again be filled with asphalt, and as the lower 
heating units on the casing are shut off this asphalt 
will become substantially a solid and stop all flow from the 
well. When the drill stem and drill head have been re¬ 
moved, and it is desired to run the tubing and screen into 
the well, the heater 38 on the screen is energized through 
the cable 37, and the screen is thus enabled to melt its way 
down through the asphalt in the well until the desired level 
is reached. 

The screen 23 on the casing is also lowered to the level 
of the producing formation if it is not already at that point, 
and the heater 33 on this screen is energized. The various 
heating units on the casing are energized so that the entire 
column of asphalt within the casing becomes substantially 
fluid. Circulation is then set up in a reverse direction— 
that is, downwardly through the casing and upwardly 
through the tubing. Due to the fact that a relatively high 
temperature is being maintained, both at the surface of 
the formation and at the surface of the screen 36, this re¬ 
verse circulation will permit the natural pressure of the 
oil well to force the oil through the casing screen 23 and 
the tubing screen 36 and into the tubing. As soon as the 
flow has become well enough established the heat to the 
respective screens may be shut off, and the well will con- 




tinue to flow in the ordinary manner. In the meantime, 
the asphalt in the casing currounding the tubing will sol¬ 
idify to a greater or less extent and will serve to support 
the tubing. 

It is noteworthy that if it be found tha|t the fluid being 
produced from the well has too great a quantity of gas 
therein, indicating that the upper end of the casing screen, 
as well as the upper end of the tubing j screen, is par¬ 
tially above the gas - oil horizon, the casing may be 
186 lowered by simply energizing the heating units 
mounted thereon until the lower end of the casing is 
sufficiently below this horizon, so that the ratio of gas and 
oil is cut down by any desired amount. On! the other hand, 
if it be found that the well is producing partly salt water, 
thus indicating that the tubing screen is i partially below 
the oil-water horizon, the tubing may be raised by energiz¬ 
ing the heating units on the casing, as well as those on the 
tubing screen, and then by permitting the asphalt below 
the tubing screen to solidify and form a Support for the 
tubing screen. The adjustments indicated lfor both the cas¬ 
ing and the tubing may be made not only at the time pro¬ 
duction is started but at any time during the life of the 
well, so as to provide for the changes in the! producing con¬ 
ditions. 

It would seem from the foregoing that j by the method 
and apparatus set forth there is formed on the walls of the 
drilled hole as the drilling proceeds a protective and seal¬ 
ing coating which serves not only to support the walls of 
the hole but to seal the same against the ingress into the 
hole of any undesired material contained hi the formation 
which has been drilled. It is further apparent that there 
has been provided a means whereby the easing may be 
supported within the hole at any position desired and may 
be adjusted in there to meet whatever conditions may be 
encountered. In addition to the foregoing, there has been 
set forth a method of drilling a well and of producing the 
same whereby the greatest dangers ordinarily involved in 
these operations are eliminated and the well is positively 
controlled without danger of injuring it. 
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187 It is further apparent that the coating which is 
formed on the walls of the hole and the body of 

asphalt which remains within the casing after the tubing 
has been run and production started serves as an insulator 
to prevent heat from escaping to the surrounding forma¬ 
tion from the fluid which is being produced by the well. 
This naturally conserves the heat which is naturally present 
in this fluid and thus prevents it from losing the natural 
energy which it possesses. The energy of the well is thus 
conserved and its natural flow period greatly prolonged. 

In addition to the foregoing, it will be seen that when 
the natural energy of the formation at the bottom of the 
hole becomes depleted it will be possible to supplement the 
same by supplying heat energy thereto from the heating 
units which are wound about the casing. 

A method and apparatus have been set forth which are 
capable of carrying out all the objects and advantages 
sought by this invention. It is to be noted, however, that 
the disclosure is purely by way of illustration and that the 
mdtliod set up is not limited to the drilling and production 
of oil alone, but may be utilized for the production of vari¬ 
ous other substances obtainable from wells. It is further 
noted that the invention is not limited to the use of asphalt 
as a circulating medium because of the fact that there are 
vaHous other media, having equally desirable character¬ 
istics, which may he employed. It is also noted that the 
apparatus shown and described may be varied as desired, 
so long as it remains capable of carrying out the method 
claimed in the appended claims. 

188 Having described my invention, I claim: 

1. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity and regulating the vis¬ 
cosity of said substance so that it will at all times be high 
enough to control formation pressures encountered. 

2. The method of drilling a well which comprises circu¬ 
lating through the well while drilling the same a substance 
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of widely variable viscosity dependent on }ts temperature 
and regulating- the temperature of said substance to pro¬ 
duce a viscosity therein high enough to comtrol formation 
pressures encountered. 

3. The method of drilling a well which comprises circu¬ 
lating through the well while drilling the sahie a substance 
of widely variable viscosity and substantially solid at at¬ 
mospheric temperatures, maintaining the central portion 
of such substance in the well at a sufficiently high tempera¬ 
ture to permit it to circulate and permitting a layer of said 
substance to cool and solidify on the walls! of the well to 
form a support therefor. 

4. The method of drilling a well which comprises circu¬ 
lating through the well while drilling the sajne a substance 
of widely variable viscosity and of relatively poor heat con¬ 
ducting properties, maintaining the central portion of such 
substance in the well at a sufficiently high {emperature to 
permit it to circulate and regulating such temperature to 
cause said substance to assume a viscosity liigh enough to 

control formation pressures encountered. 

189 5. The method of drilling a well through heaving 

shale formations which comprises circi|lating through 
the well while drilling the same a substance of widely vari¬ 
able viscosity and chemically substantially inert to the heav¬ 
ing shale and regulating the viscosity of said. substance so 
that it will be at all times high enough to control formation 
pressures encountered. 

6. The method of drilling a well which comprises drilling 
a hole with an expansible bit, circulating through the hole 
while drilling the same a substance of widely variable vis¬ 
cosity, lowering a casing into the hole closely following the 
bit as the depth of the hole is increased, and regulating the 
temperature of said casing to control the viscosity of said 
circulating substance. 

7. The method of drilling a well which comprises drilling 
a hole with a drilling bit, circulating through the hole while 
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drilling tlie same a substance of widely variable viscosity, 
lowering a casing having heating units thereon into the 
hole closely following the bit as the depth of the hole is 
increased, and supplying energy to said heating units to 
regulate the temperature of said casing and control the vis¬ 
cosity of said circulating substance. 

8. The method of drilling a well which comprises drilling 
a hole with a drilling bit, circulating through the hole while 
drilling the same a substance of widclv variable viscosity, 
lowering a casing, having vertically spaced heating units 
thereon and an auxiliary resistance unit adjacent the lower 
end thereof, into the hole closely following the bit as the 
depth of the hole is increased, measuring the natural tem¬ 
peratures of the formation as the casing is lowered by 

measuring the value of said auxiliary resistance 
190 while no heat is being supplied to said casing adja¬ 
cent said auxiliary resistance, and supplying energy 
to said heating units, respectively, to render said casing of 
substantially uniform temperature throughout its length. 

9. In a method of drilling a well, the steps of drilling a 
hole with an electrically conductive drilling bit and drill 
stem, lowering into said hole closely following said bit an 
electrically conductive casing in contact with the wall of 
the hole at its lower end, insulating said casing from said 
drill stem and bit and from the wall of the hole except at 
the lower end of the casing, and periodically measuring 
the resistance between said casing and said drill stem to 
determine the nature of the formation at the bottom of the 
well. 

!10. In a method of drilling a well, the steps of drilling 
a hole with an electrically conductive drilling bit and drill 
stem, lowering into said hole closely following said bit an 
electrically conductive casing in contact with the wall of the 
hole at its lower end, spacing said drill stem from said cas¬ 
ing throughout its length, circulating an electrically non- 
conductive washing material during the drilling operation, 
and continuously measuring the resistance between said 




casing and said drill stem to determine the nature of the 
formation at the bottom of the well. 


11. The method of drilling a well which Comprises drill¬ 
ing a hole with a drilling bit, circulating through the hole 
while drilling the same a substance of widely variable vis¬ 
cosity, lowering a casing having heating units thereon into 
the hole closely following the bit as the depth of the hole 
is increased, normally supplying heat to said substance suf¬ 
ficient to substantially liquify the circulating sub- 
391 stance within said casing and to permit that without 
the casing to remain in its solidified state, and sup¬ 
plying additional heat sufficient to partially .liquify the 
circulating substance without the casing when it is desired 
to lower or raise the casing. 


12. In a method of securing a well casing in position with¬ 
in a well, the steps of placing in a well hole a substance of 

widelv variable viscositv and substantially tsolid at atmos- 
• * - r 

pherie temperatures, lowering into said substance a casing 
having heating means associated therewith while heating 
said casing by said means to lower the viscosity of said 
substance, and discontinuing the heating of said casing to 
rigidly secure it in any desired position. 


13. In a method of drilling a well, the steps of drilling 
a hole with a drilling bit and hollow drill stjjm, circulating 
an electrically non-conductive medium through the hole 
during drilling to insulate said drill stem from the walls of 
the hole, from time to time connecting a source of electrical 
energy to said drill stem and to an electrode at various 
]joints along the surface of the ground to locate the point 
of least resistance between said driilling bi|t and the sur¬ 
face of the ground and determine the horizontal drift of 
the bottom of the hole. 

14. The method of taking a core from a well hole com¬ 
prising cutting said core with a core drill, during said cut¬ 
ting operation circulating a heated substance adapted to 
substantially solidify when cooled, and permitting a por- 
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tion of said substance to cool on the core as it is being cut 
to form a protective and retaining sheath thereon. 

15. In a method of well drilling, the steps of circulat¬ 
ing through the well during drilling a substance 

192 of widely variable viscosity, supplying heat to said 
substance to render it sufficiently liquid to circulate, 
but sufficiently viscous to control formation pressures, low¬ 
ering into said well a casing having a screen on the lower 
end thereof provided with a heating means, and circulating 
said substance down through said casing while supplying 
heat to said heating means to cause the production of the 
formation in which said screen is located to flow in through 
said screen and up through the central portion of the well. 

16. In a method of producing a well, the steps of drilling 
a well hole, lining said hole with a substance having a low 
heat conductivity, and causing the production of said well 
to flow upwardly through said lined hole to conserve the 
natural heat in said production. 

17. In a method of producing a well, the steps of drill¬ 
ing a well hole, lining said hole with a substance having a 
low heat conductivity, causing the production of said well 
to flow upwardly through said lined hole to conserve the 
natural heat in said production, and supplying heat to said 
production ns it rises to impart to it desired heat energy 
characteristics. 

18. In a casing for an oil well, a pipe comprising a plur¬ 
ality of sections, and a means on each of said sections for 
heating the same substantially throughout its length. 

19. In combination with a well screen, a means on said 
screen for supplying heat to the same during the flowing 
of a well through said screen, whereby dissolved gases 
may be removed from the production of the well to prevent 

corrosion of the screen. 

193 20. In a well production apparatus, a string of 

casing suspended within the well a normally solid 
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material adapted to be softened by heat between said cas¬ 
ing and the wall of the hole, a screen of substantially the 
size of the hole at the lower end of said casing, means on 
said casing and said screen for supplying heat to the same, 
a string of tubing within said casing, a screen on the lower 
end of said tubing, and a means on said last mentioned 
screen for supplying heat to the same. 

21. In a method of electrically surveying a well while 
drilling, the steps of drilling with an electrically conductive 
drill and drill stem, washing a well with an electrically non- 
conductive fluid while drilling, and noting the potential dif¬ 
ference between the drill stem and the surface of the 
ground due to the spontaneous potential of the formation 
as drilling proceeds. 

194 IN TESTIMONY WHEREOF, i hereunto affix 
mv signature. 

HOWARD L. REED 

Oath 

The State of Texas, 

County of Jefferson, ss: 

Howard L. Reed, the above-named petitioner, being 
sworn, deposes and says that he is a citizen of the United 
States, and resident of Beaumont, Jefferson County, Texas, 
that he verily believes himself to be the original, first and 
sole inventor of the improvement in Method of And Ap¬ 
paratus for Drilling and Producing Wells described and 
claimed in the annexed specification; that lie does not know 
and does not believe that the same was ever known or 
used before his invention or discovery thereof, or patented 
or described in any printed publication in any country be¬ 
fore his invention or discovery thereof, or more than two 
years prior to this application, or in publiq use or on sale 
in the United States for more than two years prior to this 
application; that said invention has not been patented in 
any country foreign to the United States onj an application 
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filed by him or his legal representatives or assigns more 
than twelve months prior to this application; and that no 
application for patent on said improvement has been filed 
by him or his representatives or assigns in any country 
foreign to the United States. 

i HOWARD L. REED 


Sworn to and subscribed before me, this 3rd dav of Julv, 
1936. 


FRANCES BERGER, 

Notary Public. 
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197 Div. 38 Room 3084 Rv WA Paper No. 3 

Endorsed: Mailed Sep. 24, 1938. 

Department of Commerce 
United States Patent Office 
Washington 

Applicant: Howard L. Reed 
Scr. No. 92,541 
Filed July 25,1936 

For Method of and Apparatus for Drilling and Producing 
Wells 

J. Vincent Martin & Ralph R. Browning, 

Niels Esperson Bldg., 

Houston, Texas. 

I 

References made of record: 


Huber, 

1,555,801 

Sept. 29, 1)925 

252-1 

Karcher, 

1,927,664 

Sept. 19, 1933 

175-182 

Epley, 

1,881,176 

Oct. 4, 1932 

255-24 

Searle, 

1,861,722 

June 7, 1932 

166-5 

Borden, 

1,667,139 

Apr. 24, 1 (D2S 

183-3 


This application is informal because the seal and venue 


differ on the oath. Ex parte Irwin 367 0. G., 701; 1928 C. 
D., 13; holds a new oath, or a certificate of the Notary that 
the original oath was taken in his jurisdiction, is necessary. 
Such correction is required. 

This application contains the subject matter of four 
separate and distinct inventions, separately classified and 
searched in different divisions, or by different Examiners, 
and recognized by inventors as distinct fields of invention. 
The drilling of wells, the electrical testing pf formations, 
the operation of completed wells, and the purification of 
drilling fluid are all separate and distinct ideps and may be 
classified A, B, C and D as follows: 

(A) Drilling a well with a particular drilling mud, the 
drill mud per se, and methods and apparatusi necessary for 
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employing said mud for drilling, or preventing blowouts 
while drilling, only, and subcombinations thereof. 

(B) Making electrical tests of the formation while drill¬ 
ing a well, or at any other time, and the necessary methods 
and apparatus for doing so only, and subcombinations 
thereof. 

19S (C) A completed well, the parts thereof, and 

method and apparatus necessary to operate the well 
and produce the products of said well only, and subcom- 
binations thereof. 


(D) Separating gases and solids from the drilling mud 
and methods and apparatus necessary to do so. 

Division is required between claims 1 to 8, 11, 12, 14 and 
15 drawn to (A); claims 9,10, 13 and 21 drawn to (B); and 
claims 16 to 20 drawn to (C). There are no claims drawn to 
(D) but they would be divisible. 

(A) is examinable in Division 38 in Class 255, earth bor¬ 
ing, subclass 24, washers, along with Epley cited, who 
heats his drilling mud in heat exchanger 40 before pumping 
it down the well 14 while drilling. 

(B) is examinable in Division 48 in Class 175 electricity 
general applications, subclass 182 ore detectors, along with 
Karcher cited, who drills a hole while making electrical 
tests of the formation. 


(C) is examinable in Division 38 in Class 166 wells, sub¬ 
classes 4 and 5 well casing and strainers, along with Searle 


cited, or in subclass 21 methods. 

(D) is examinable in Division 32 in Class 183 gas separa¬ 
tion along with Borden cited. 

Upon prompt response to the requirement of division a 
prompt action on the merits of the elected claims will be 
made. 

C. F. KRAFFT, 

Examiner. 
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199 Div. 38 Room 3084 RY :VMj 
Endorsed: Mailed Dec. 4, 1936. 


Paper No. 6 


Department of Commerce 
United States Patent Office 
Washington 


Applicant: H. L. Reed 
Ser. No. 92,541 
Filed July 25, 1936 

For Method of and Apparatus for Drilling 
Wells 


and Producing 


J. Vincent Martin & Ralph R. Browning, 
Niels Esperson Bldg., 

Houston, Texas. 


Responsive to letter filed November 23, 1^36: 

Claims 16 to 20 are canceled. 

Division between Groups A and B, as explained in the last 
Office action of September 24, 1936 is again required and 
this requirement is made final by the Examiner of Classifi¬ 
cation in the following words: 

“Division between (I) Claims 1-8, 11, 12,114, 15 and (TI) 
Claims 9, 10, 13, 21 is approved. 

“The inventions are distinct and independent, separately 
classified and searched. 

“New claims 21-24 have been renumbered as claims 22- 
25 and should be treated with group I.” 

C. F. IvRAFFT, 

Examiner. 
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200 Div. 3S Room 3084 Ry/DW Paper No. 8 

Endorsed: Aug. 4,1937. 

Department of Commerce 
United States Patent Office 
Washington 

Applicant: Howard L. Reed 
Ser. No. 92,541 
Filed July 25,1936 

For Method of and Apparatus for Drilling and Producing 
Wells 


J. Vincent Martin & Ralph R. Browning, 
Niels Esperson Bldg., 

Houston, Texas. 


Additional references made of 

record: 



Higgins 

738,326 

Sept. 

s, 

1903 

262/3.1 

Gardiner 

782,233 

Feb. 

14, 

1905 

166/17 

Avery 

945,209 

Jan. 

4, 

1910 

255/4 

Swan 

1,307,027 

June 

17, 

1919 

61/36 

Drinkern 

1,309,721 

July 

15, 

1919 

166/17 

Christians 

1,327,268 

Jan. 

6, 

1920 

61/36 

Swan 

1,455,010 

May 

15, 

1923 

255/1.1 

Simmons 

1,841,302 

Jan. 

12, 

1932 

255/4 

Jackson et al 

1,866,522 

J III V 

o, 

1932 

166/1.1 

Lawton et al 

1,999,766 

Apr. 

30, 

1935 

255/1.1 

Blow 

2,043,504 

J une 

9, 

1936 

255/1.1 

“Setting Drill 

Pipe as Casing Overcomes 

k Heaving 


Shale’ ” The Oil Weekly, Aug. 1, 1932, pages 25 and 26— 
Copy in 255/1 


The Cementer, Volume 3 No. 4, published by Halliburton 
Oil Well Cementing Company, Duncan, Oklahoma, Sept. 
1931; 6 pages—Copy in 255/1.1 

Aquagel Handbook, 1930; Bariod Sales Company, Los An¬ 
geles, California, pages 18 and 19—Copy in 255/1.1 
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Claims 16 to 20 have been cancelled. 

Claims 9, 10, 13 and 21 are not examined because they 
are drawn to the noil-elected species which have been di¬ 
vided out of the application. 

Claims 1 and 5 are rejected as not patentable over the 
ordinary use of drilling- mud. The Aquagel Handbook, in 
Fig. 2, shows five muds a, b, c, d, and e, all of which can be 
varied in viscosity between the minimum slatisfactorv and 
the maximum permissible viscosity without any difficulty. 
Obviously any further variability in viscosity would not 
distinguish over this. The Cementer, on page 5 shows how 
the viscosity can be varied by adding a spiall amount of 
sodium tannate or other chemical. 

201 Claims 1 to 5 and 22 to 25 are rejected as func¬ 
tional. In re Ferguson 83 Fed. (2) 693; 472 0. G. 3: 
and in re Lawson and Cloutier S3 Fed. (j?) 1001; shows 
that even if applicant is the first to provkje means to ac¬ 
complish a result, he is not entitled to a patent covering 
all possible means to accomplish that result. These are 
1936 decisions and show the law of today. |In re Gardner, 
32 Appeals D. C. 249; 1909 C. D. 306; HO 6. G. 258; held 
that claims may be bad as broader than the invention be¬ 
cause they are functional. 

Claims 2 to 4, 6 to 8 and 22 to 25 are rejected on Swan 
1,455,010, showing the general combination, using hot tar 
(see page 1, line 99) and this hot tar is ujsed as drilling 
mud during drilling (see page 2, lines 1 to 34). This hot 
tar makes a hard coating on the walls. In view of Chris¬ 
tians 1,327,268, it would not involve invention to use sulfur 
which Christians regards as an equivalent |to tar, asphalt 
and other substances (see page 1, lines 23 tc^ 27), and when 
either sulfur or hot tar is used, it would n<j)t be invention 
to keep the drill string hot by means of a h<j>t pipe 16 with 
a heater 24 as shown by Christians. Avery, part 21, and 
Simmons, part 25, and Higgins, part 23, show how it is 
common to keep well pipes hot in order to flow such things 
as tar and sulfur. Higgins is flowing sulfuif. 
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Claims 6 to 8,11,12 and 15 are rejected as being improper 
method claims of the type held bad in In re Fessenden 
1916 C. D. 172; 226 0. G. 1081, because applicant claims 
specific apparatus which can not be allowed and is out of 
place in a method claim. 

Claims 11, 12, 15 and 25 are rejected as obviously fully 
met by Jackson, cited, who adds heat when he desires to 
move his casing in the sulfur in view of Gardner or 

202 i Drinkern, cited, who teach heating the casing by elec¬ 

tricity. 

Claim 24 is rejected as obviously fully met by Blow’ as 
methylene iodide is a non conductor of electricity. 

Claim 14 is deemed allowable. 

C. F. KRAFFT, 

Examiner. 

203 Mail Division U. S. Patent Office Feb 1 1938 

U. S. Patent Office Division 38 Feb 1-1938 
In the United States Patent Office 
Division 38. 

In the Application of: 

Howard L. Reed 
Serial No: 92541 
Filed: July 25, 1936 

For: Method of and Apparatus for Drilling and Producing 
Wells 

Hon., Commissioner of Patents 
Washington, D. C. 

Sir: 

Responsive to Official Action dated August 4, 1937: 
Claim 1, line 4, after “substance” insert—so that it will 
at all times be high enough— 

Claim 2, lines 5 and 6, cancel “capable of controlling” 
and substitute—high enough to control— 

Claim 3, line 7, change “harden” to—solidify— 
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Claim 4, line 8, cancel ‘‘capable of controlling” and sub¬ 
stitute—high enough to control— 

Claim 5, line 1, after “well” insert—through heaving 
shale formations—; line 4, after “ inert ”| insert—to the 
heaving shale,—; line 5, after “substance” insert—so that 
it will be at all times high enough— 

Cancel claims 6, 7, 8, 11, 12, 15, 22, 23, 24 land 25. 

Please add the following claims: 

26. The method of drilling a well which comprises cir¬ 
culating through the hole while drilling the same a liquid 
substance substantially solid at atmospheric! temperatures, 
lowering a casing into the hole as the depth of the hole is 
increased, normally supplying heat to said jsubstance suf¬ 
ficient to maintain in its liquid state the circulating sub¬ 
stance within the casing and to permi t that without 

204 the casing to solidify, and supplying Additional heat 
sufficient to partly liquefy that portioh of the circu¬ 
lating substance without the casing when it is desired to 
lower or raise the casing. 

27. In a method of securing a well casiitig in position 
within a well, the steps of placing in a well hole a liquid 
substance substantially solid at atmospheric temperatures, 
heating a casing, lowering said casing into ^aid substance 
while continuing to heat the same, and discontinuing the 
heating of said casing to permit said substance to solidify 
about the casing and rigidly secure it in any| desired posi¬ 
tion. 

28. In a method of well drilling, the steps of circulating 
through the well during drilling a substance of widely vari¬ 
able viscosity, supplying heat to said substance to render 
it sufficiently liquid to circulate, but sufficiently viscous to 
control formation pressures, casing the major portion of the 
walls of the well and screening a portion thereof opposite 
a producing formation, heating the screened portion of the 
well, and circulating said substance down through an an¬ 
nular portion of the well and in through said screened por¬ 
tion to induce production of the formation opposite the 
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screened portion of the well to flow through said screened 
portion and up through the central part of the well. 

29. The method of drilling a well which comprises cir¬ 
culating through the well while drilling the same an asphalt 
substantially solid at atmospheric temperatures, maintain¬ 
ing the central portion of such asphalt in the well at a suf¬ 
ficiently high temperature to permit it to circulate and per¬ 
mit a layer of said asphalt to cool and solidify on the walls 
of the well to form a support therefor. 

205 30. The method of drilling a well which comprises 

circulating through the well while drilling the same 
a substance of widely variable viscosity dependent on its 
temperature, and supplying predetermined quantities of 
heat to the interior of said well at various points from the 
top substantially to the bottom thereof to control the vis¬ 
cosity of said circulating substance. 

31. The method of drilling a well which comprises cir¬ 
culating through the well while drilling the same a sub- 
stance of widely variable viscosity dependent on its tem¬ 
perature, and supplying heat to the interior of said well at 
various points of its depth to control the viscosity of said 
circulating substance. 

32. The method of drilling a well which comprises cir¬ 
culating through the well while drilling the same a sub- 
stance of widely variable viscosity dependent upon the tem¬ 
perature, lowering a casing into the hole as the depth of 
the hole is increased, and heating said casing within the 
hole to regulate the viscosity of said circulating substance. 

33. The method of drilling a well which comprises cir¬ 
culating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependent upon its tem¬ 
perature, determining the natural temperatures of the vari¬ 
ous formations through which the well is drilled as the 
depth of the hole increases, and supplying heat at various 
points of the depth of said hole in such quantities respec¬ 
tively as will maintain a substantially uniform tempera¬ 
ture throughout the depth of the hole. 
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34. In a method of casing a well, the stepls of placing in 
a well hole a liquid substance substantially [solid at atmos¬ 
pheric temperature, heating a casing, lowering said casing 

into said substance while continuing to heat the 

206 same, discontinuing the heating of said casing to per¬ 
mit said substance to solidify about {the casing and 

rigidly secure it in any desired position, and again heating 
said casing to liquefy said substance and fifee said casing 
when it is desired to move the same. 

35. The method of taking a core from a well hole com¬ 
prising cutting said core with a core drill, during said cut¬ 
ting operation circulating heated liquid asphalt adapted to 
substantially solidify when cooled, and permitting a por¬ 
tion of said asphalt to cool on the core as it lis being cut to 
form a protective retaining sheath thereon.! 

207 Mailed Apr 6-1938 ! 

Div. 38 Room 3084 RY :VM Paper No. 10. 

Department of Commerce j 

United States Patent Office 
Washington 

Applicant: Howard L. Reed 
Ser. No. 92,541 
Filed July 25, 1936. 

For Method of and Apparatus for Drilling cud Producing 
Wells 

J. Vincent Martin & Ralph R. Browning, 

Niels Esperson Bldg., 

Houston, Texas. 

Responsive to amendment filed Feb. 1, 1938: 

Claims 6 to 8, 11, 12, 15 to 20 and 22 to 25 are cancelled. 
Claims 9, 10,13 and 21 are 11011 -elected and not examined. 
Claims 1 to 5, 29 to 32 and 34 are finally rejected on the 
references and for the reasons of record. (Claims 27 and 
34 are finally rejected in the manner former 'claims 11, 12, 
15 and 25 were rejected. Claims 29 to 32 ^.re finally re- 
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jected in the manner former claims 2 to 4, 6 to 8 and 22 to 
25 were rejected. Applicant’s arguments have been con¬ 
sidered, but claim 1 (as an example) is still drawn to cover 
(and be anticipated by) any drilling mud, as the viscosity 
of every drilling mud is controlled to prevent blowouts as 
pointed out in the references of record. 

Claims 14, 26, 28, 33 and 35 are deemed allowable. 

The above rejection is made FINAL. 

i C. F. KRAFFT 

Examiner. 

208 Endorsed: Mail Division Oct 6 1938 U. S. Pat¬ 
ent Office 

Endorsed: U. S. Patent Office Oct 11 1938 Division 38 
Endorsed: Board of Appeals Oct 7-1938 U. S. Patent 
Office 

Oct.-6-2S 66296 E-Check—15.00 
In the United States Patent Office 
Div. 38 

In the Application of 
Howard L. Reed 
Serial No. 92,541 
Filed: July 25, 1936 

For: Method of and Apparatus for Drilling and Producing 
Wells 

Appeal to the Honorable Board of Appeals 

i Comes now Howard L. Reed, the above named applicant, 
by his attorneys, and appeals to the Honorable Board of 
Appeals of the Patent Office from the final rejection of 
claims 1 to 5, inclusive, and 29 to 32, inclusive, as set forth 
in the Patent Office action dated April 6, 1938, on the fol¬ 
lowing grounds: 

1 . 

The Examiner erred in rejecting claims 1 and 5 as not 
patentable over the ordinary use of drilling mud. 
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The Examiner erred in rejecting claims 1 and 5 on the 
Aquagel Handbook of 1930, published by jtlie Baroid Sales 
Company of Los Angeles, California, images 18 and 19 
thereof. 

3. 

The Examiner erred in rejecting claims 1 and 5 on the 
Cementer, Volume 3, No. 4, published by Halliburton 
209 Oil Well Cementing Company of Duncan, Oklahoma, 
in September, 1931. 


The Examiner erred in rejecting claimp 1 to 5 on the 
ground that they are functional. 


The Examiner erred in rejecting claims 2 to 4, inclu¬ 
sive, on the patent to Swan, 1,455,010, in view of the patent 
to Christians, 1,327,268. 


The Examiner erred in rejecting claims 2 to 4, inclusive, 
on the patent to Swan, 1,455,010, in view (j)f the patent to 
Christians, 1,327,268, taken with either the patent to Avery, 
945,209, Simmons, 1,841,302, or Higgins, 738,326. 


The Examiner erred in holding that claims 2 to 4, inclu¬ 
sive, involve no invention over Swan, 1,455 010, in view of 
Christians, 1,327,268. 


The Examiner erred in holding that claims 2 to 4, inclu- 

^ I 

sive, involve no invention over Swan, 1,455^010, in view of 
Christians, 1,327,268, taken with either Averjv, 945,209, Sim¬ 
mons, 1,841,302, or Higgins, 738,326. 
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9. 

i The Examiner erred in rejecting claims 29 to 32 inclusive, 
on the patent to Swan, 1,455,010, in view of the patent to 
Christians, 1,327,268. 

210 10. 

The Examiner erred in rejecting claims 29 to 32, inclu¬ 
sive, on the patent to Swan, 1,455,010, in view of the patent 
to Christians, 1,327,268, taken with either of the patents to 
Avery, 945,209, Simmons, 1,841,302, or Higgins, 738,326. 


11 . 

The Examiner erred in holding that claims 29 to 32, in¬ 
clusive, involve no invention over the patent to Swan, 
1,455,010, in view of the patent to Christians, 1,327,268. 

12 . 

The Examiner erred in holding that claims 29 to 32, in¬ 
clusive, involve no invention over the patent to Swan, 
1,455,010, in view of the patent to Christians, 1,327,268, in 
view of either of the patents to Avery, 945,209, Simmons, 
1,841,302, or Higgins, 738,326. 

13. 

The Examiner erred in rejecting claims 29 to 32, inclu¬ 
sive, on the ground that they are improper method claims. 

14. 

The Examiner erred in rejecting claims 29 to 32, inclusive, 
as fully met by Jackson, 1,866,522, in view of either of the 
patents to Gardner, 782,233, or Drinkern, 1,309,721. 

15. 

The Examiner erred in rejecting claims 29 to 32, inclu¬ 
sive, as fully met by the patent to Blow, 2,043,504. 
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16. 
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The Examiner erred in not holding that claims 29 
to 32, inclusive, are patentable over all of the patents' 
and publications cited in this applica|ion. 


17. 


The Examiner erred in not holding that claims 1 to 5, in¬ 
clusive, and 29 to 32, inclusive, are patentabl<jj over all of the 
references cited against this application. 

18. 

The Examiner erred in not holding that claims 1 to 5, 
inclusive, and 29 to 32, inclusive, are in proper form. 

19. | 

The Examiner erred in not allowing claims 1 to 5, inclu¬ 
sive, and 29 to 32, inclusive. 

20 . 

The Examiner erred in requiring division 
9,10,13 and 21 and the remaining claims in tljiis application. 

21 . 


)etween claims 


The Examiner erred in holding that the) invention set 
forth in claims 9, 10, 13 and 21 relate to subject matter di¬ 
visible from and not properly examinable irji the same ap¬ 
plication with the remaining claims in the application. 

22 . 

The Examiner erred in not holding that! the invention 
claimed in claims 9, 10, 13 and 21 could be claimed in the 
same application with the invention set forth jin the remain¬ 
ing claims herein. 

23. 

The Examiner erred in not permitting claims 9,10,13 and 


21 to be prosecuted in this application 
212 the other claims herein. 


together with 


I 
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24. 

The Examiner erred in not allowing claims 9, 10, 13 and 

21 . 

An oral hearing is requested. 

The appeal fee of $15.00 is being filed herewith. 

Respectfully, 

J. VINCENT MARTIN 
RALPH R. BROWNING 

DD 25 

Houston, Texas 
September 27,1938 

213 Endorsed: Mailed Oct 18 1938 

Div. 38 Rin. 3084 Ryaiel Paper No. 13 
Department of Commerce 
1 United States Patent Office 

Washington 

On Appeal Before the Board of Appeals 

In re application of Howard L. Reed, Serial No. 92,541. 
Filed July 25, 1936. For: Method of an Apparatus for 
Drilling and Producing Wells. 

J. Vincent Martin & Ralph R. Browning, Niels Esperson 
Bldg., Houston, Texas. 

Examiner’s Statement. 

Applicant appeals from the final rejection of claims 1 to 
5 and 29 to 32; and also appeals from the final requirement 
of division relative to noil-elected claims 9, 10, 13 and 21. 
(Claims 14, 26, 2S, 33 and 35 are deemed allowable and 
claims 6 to 8, 11, 12, 15 to 20, 22 to 25, 27 and 34 have been 
cancelled.) 

The appealed claims are: 

Claim 1. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub- 
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stance of widely variable viscosity and j regulating the 
viscosity of said substance so that it will j at all times be 
high enough to control formation pressures encountered. 

Claim 2. The method of drilling a well yhieh comprises 
circulating through the well while drilling fhe same a sub¬ 
stance of widely variable viscosity dependent on its tem¬ 
perature and regulating the temperature of’ said substance 
to produce a viscosity therein high enouglJ to control for¬ 
mation pressures encountered. 

Claim 3. The method of drilling a well \vhich comprises 
circulating through the well w T hile drilling |he same a sub¬ 
stance of widely variable viscosity and substantially solid 
at atmospheric temperatures, maintaining the central por¬ 
tion of such substance in the well at a sufficient high tem¬ 
perature to permit it to circulate and permitting a layer of 
said substance to cool and solidify on the wtalls of the w’ell 
to form a support therefor. 

Claim 4. A method of drilling a well which comprises cir¬ 
culating through the w’ell while drilling the same a 
214 substance of widely variable viscosiltv and of rela- 
tively poor heat conducint properties, maintaining 
the central portion of such substance in the) well at a suffi¬ 
ciently high temperature to permit it to circulate and reg¬ 
ulating such temperature to cause said substance to assume 
a viscosity high enough to control formation pressures en¬ 
countered. 

Claim 5. The method of drilling a well through heaving 
shale formations which comprises circulating through the 
w r ell w’hile drilling the same a substance of Widelv variable 
viscosity and chemically substantially inert) to the heaving 
shale and regulating the viscosity of said substance so that 
it will be at all times high enough to control formation pres¬ 
sings encountered. 

Claim 9. In a method of drilling a well, the steps of drill¬ 
ing a hole w r ith an electrically conductive drilling bit the 
drill stem, lowering into said hole closely following said bit 
and electrically conductive casing in contact with the w T all 
of the hole at its low’er end, insulating said chsing from said 
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drill stem and bit and from the wall of the hole except at 
the lower end of the casing, and periodically measuring the 
resistance between said casing and said drill stem to deter¬ 
mine the nature of the formation at the bottom of the well. 

Claim 10. In a method of drilling a well, the steps of drill¬ 
ing a hole with an electrically conductive drilling bit and 
drill stem, lowering into said hole closely following said bit 
an electrically conductive casing in contact with the wall of 
the hole at its lower end, spacing said drill stem from said 
casing throughout its length, circulating an electrically non- 
conductive washing material during the drilling operation, 
and continuously measuring the resistance between said 
casing and said drill stem to determine the nature of the 
formation at the bottom of the well. 

Claim 13. In a method of drilling a well, the steps of drill¬ 
ing a hole with a drilling bit and hollow drill stem, circulat¬ 
ing an electrically non-conductive medium through the hole 
during drilling to insulate said drill stem from the walls of 
the hole, from time to time connecting a source of electrical 
energy to said drill stem and to an electrode at various 
points along the surface of the ground to locate the point of 
least resistance between said drilling bit and the surface of 
the ground and determine the horizontal drift of the bottom 
of the hole. 

Claim 21. In a method of electricallv surveving a well 
while drilling, the steps of drilling with an electrically con¬ 
ductive drill and drill stem, washing a well with an elec¬ 
trically non-conductive fluid while drilling, and noting the 
potential difference between the drill stem and the 
215 surface of the ground due to the spontaneous poten¬ 
tial of the formation as drilling proceeds. 

Claim 29. The method of drilling a well which comprises 
circulating through the well while drilling the same an 
asphalt substantially solid at atmospheric temperatures, 
maintaining the central portion of such asphalt in the well 
at a sufficiently high temperature to permit it to circulate 
and permit a layer of said asphalt to cool and solidify on 
the walls of the well to form a support therefor. 
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Claim 30. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependent on its tem¬ 
perature, and supplying pre-determined quantities of heat 
to the interior of said well at various points from the top 
substantially to the bottom thereof to control the viscosity 
of said circulating substance. 

Claim 31. The method of drilling a well which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependent on its tem¬ 
perature, and supplying heat to the interior of said well at 
various points of its depth to control the viscosity of said 
ci reulating substance. 

Claim 32. The method of drilling a well Which comprises 
circulating through the well while drilling the same a sub¬ 
stance of widely variable viscosity dependeitt upon the tem¬ 
perature, lowering a casing into the hole as the depth of the 
hole is increased, and heating said casing wi thin the hole to 
regulate the viscosity of said circulating substance. 

Applicant’s invention consists in drilling with a material 
which is solid under normal conditions but which is fluid 

l 

when heated. This fluid is used in place of tile usual drilling 
mud, and is kept in tank 8 from which it is pumped by pump 
10 down through drill string 31 and out of {he bit 19 to re¬ 
turn up through casing 22 and thence into t ie screen 6 and 
back through pipe 7 into tank 8. Electrical heating ele¬ 
ments 16, 17, 18, 12, 27 to 33 and 38 are provided in the 
circuit to keep the material liquid and its viscosity may be 
controlled at any point by controlling the temperature of 
that point. In this manner the drilling mud may be made to 
solidify at any point desired to aid in controlling the 
216 well. 

Appealed claims 1 to 5 and 30 to 32 do not specify 
any particular material, but claim 29 specifies the use of 
asphalt as the drilling mud. 

Applicant is also claiming in claims 9, 10^ 13 and 21, the 
idea of electrically exploring the ground by drilling. While 
the drawings do not clearly show this device the manner in 
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which it works is similar to Karcher, cited below, and con¬ 
sists in keeping an electric potential on the bit and reading 
the resistance in a circuit consisting of a ground, a battery, 
an ammeter and bit. This system is aided by the fact that 
the drilling mud (asphalt) is a non-conductor of electricity. 
Karcher uses rubber insulation. 

The references used in the final rejection were: 


Higgins 

73S,326 

Sept. 

s, 

1903 

Gardner 

782,233 

Feb. 

14, 

1905 

Averv 

945,209 

Jan. 

4, 

1910 

Drinkern 

1,309,721 

July 

15, 

1919 

Christians 

1,327,268 

Jan. 

6, 

1920 

Swan 

1,455,010 

Mav 

* 

15, 

1923 

Simons 

1,841,302 

Jan. 

12, 

1932 

Jackson et al 

1,866,522 

Julv 

•> 

r >, 

1932 

Karcher 

1,927,664 

Sept. 

19, 

1933 


The Cementer, Volume 3, No. 4, published by Halliburton 
Oil Well Cementing Co., Duncan, Oklahoma, Sept. 1931; 
6 pages; (Copy in 255-1.1) 

Aquagel Handbook, 1930; Baroid Sales Co., Los Angeles, 
Calif., pages IS and 19; (Copy in 255-1.1) 

Claims 9, 10, 13 and 21 were divided out of this applica¬ 
tion, the original requirement being made in paper No. 3 
and the final requirement in paper No. 6. It is believed 
obvious that in the words of the Classification Examiner, 
“The inventions are distinct and independent, sepa- 
217 rately classified and searched.” The electrical sur¬ 
vey devices like Karcher are examined in Division 
4S. Class 175 Electricity, General application, sub-class 182 
ore detectors. Claims drawn to such an invention are sepa¬ 
rate from drilling mud claims, as the drilling may be done 
without the electrical testing. 

Claim 1 merelv calls for controlling viscositv of drilling 
mud by any means, and this has been done as pointed out 
below. 

Claims 2 and 4 call for a control of the viscosity by tem¬ 
perature, but still do not specify what the drilling mud is. 
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Claim 3 adds to claims 2 and 4 the fact that drilling mud 
that is near the cooler walls of the well wilt adhere thereto. 

Claim 5 calls for a mud of controlled viscosity which is 
good when drilling heaving shale. See S\yan, page 1, line 
91 to page 2, line 6 for a disclosure of drilling heaving shale. 
Swan’s viscosity is controlled by his temperature which 
may be 400° F. 

Claim 29 is like claim 3, but specifies that asphalt is the 
drilling mud. 

Claims 30 and 31 supply predetermined amounts of heat 
to various points in the drilling mud circuit. If the drilling 
mud is heated (as in Swan), predetermined heat will be 


he drilling mud 
each point must 
does not keep it 


supplied to various points as the heat of 
may be varied. The fact that the heat at 
be higher or lower relative to other points 
from being predetermined. 

Claim 32 calls for heating the casing. 

Claims 9, 10, 13 and 21 were not examined because 
218 they are drawn to the noil-elected species which was 
divided out of the application. 

Claims 1 and 5 were rejected as not patentable over the 
ordinary use of drilling mud. The Aquagpl Handbook, in 
Figure 2, shows five muds a, b, c, d, and e, [all of which can 
be varied in viscosity between the minimum satisfactory 


and the maximum permissible viscosity w 
cultv. Obviously any further variability in 


lithout any diffi- 
viscositv would 


not distinguish over this. The Cementer, <j>n page 5 shows 
how the viscosity can be varied bv adding a small amount of 


sodium tannate or other chemical. 


Claims 1 to 5 and 29 to 32 were rejected functional. In 
re Ferguson 83 Fed. (2) 693; 472 O. G. 3; aikl In re Lawson 
and Cloutier 83 Fed. (2) 1001; shows that even if applicant 
is the first to provide means to accomplish a result, he is not 
entitled to a patent covering all possible means to accom¬ 
plish that result. These are 1936 decisions and show the 
law of today. In re Gardner 32 Appeals D. C. 249; 1909 
C. H. 306; 140 O. G. 258; held that claims may be bad as 
broader than the invention because thev are functional. 
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Claims 2 to 4 and 29 to 32 were rejected on Swan 1,455,010, 
showing the general combination, using hot tar (see page 1, 
line 99) and this hot tar is used as drilling mud during drill¬ 
ing (see page 2, lines 1 to 34). This hot tar makes a hard 
coating on the walls. In view of Christians 1,327,268, it 
would not involve invention to use sulfur which Christians 
regards as an equivalent to tar, asphalt and other substances 
(see page 1, lines 23 to 27), and when either sulfur or hot 
is used, it would not be invention to keep the drill 

219 string hot by means of a hot pipe 16 with a heater 24 
as shown by Christians. Avery, part 21, and Sim¬ 
mons, part 25, and Higgins, part 23, show how it is common 
to keep well pipes hot in order to flow such things as tar 
and sulfur. Higgins is flowing sulfur. 

Claims 30 to 32 were rejected as obviously fully met by 
Jackson, cited, who adds heat when he desires to move his 
casing in the sulfur in view of Gardner or Drinkern, cited, 
who teach heating the casing by electricity. 

It is believed that the claims on appeal are entirely too 
broad in scope to be allowable in view of the art of record. 

Respectfully submitted, 

C. F. KRAFFT 
Examiner , Div. 38. 

220 Endorsed: U. S. Patent Office, Board of Appeals, 
September 7,1939. Mailed. 

Appeal No. 28,473. 

Hearing: July 31,1939. 

In the United States Patent Office 
Before the Board of Appeals 
Ex parte Howard L. Reed 

Application for Patent filed July 25, 1936, Serial No. 
92,541. Method of and Apparatus for Drilling and Pro¬ 
ducing Wells. 

Messrs. J. Vincent Martin & Ralph R. Browning for ap¬ 
plicant. 
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This is an appeal from the decision of the Primary Ex¬ 
aminer finally rejecting claims 1-5 inclusive and 29-32 in¬ 
clusive and from the final requirement of tjlivision between 
claims 9, 10, 13 and 21 and the remaining fclaims. 

Claim 1 is illustrative of the subject matter involved. 

1. The method of drilling a well whicli comprises cir¬ 
culating through the well while drilling tjhe same a sub¬ 
stance of widely variable viscosity and regulating the vis¬ 
cosity of said substance so that it will at ajll times be high 
enough to control formation pressures encountered. 

The references relied upon by the Exanliner are: 


Higgins, 

738,326, 

Sep. 8, 1903, 

Gardner, 

783,233, 

Feb. 14, 1905, 

221 Avery, 

945,209, 

Jan. 4, 1910, 

Drinkern, 

1,309,721, 

July 15, 1919, 

Christians, 

1,327,268, 

Jan. 6, 1920, 

Swan, 

1,455,010, 

May 15, 1923, 

Simmons, 

1,841,302, 

Jan. 12, 1932, 

Jackson et al, 

1,866,522, 

July 5, 1932, 

Karcher, 

1,927,664, 

Sep. 19, 1933, 


— * / 

“The Cementer,” Volume 3, No. 4, published by Halli¬ 
burton Oil Well Cementing Co., Duncan, 01 da., Sept., 1931, 

6 pp., 


Aquagel Handbook (1930) Baroid Sales Co., Los An¬ 
geles, California, pp. 18 and 19. 

The invention covered by the finally rejected claims is 
directed to a method of drilling wells, particularly oil wells. 
In drilling oil wells with a rotary type of drill it is cus¬ 
tomary to circulate thin flowing mud downward through the 
drill stem and thence upward through the well. This mud 
penetrates to some extent the walls of the hole and forms a 
support therefor. The mud serves also to control forma¬ 
tion pressures encountered at different strata. Ordinarilv. 
the mud solution is properly weighted to take care of differ¬ 
ent formation pressures. The weighting ipay be changed 
where higher or lower pressures are encountered. 
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In the present case applicant does not employ the usual 
mud. He employs a viscous liquid such as asphalt or molten 
sulphur or a similar liquid. The weighting of the liquid is 
not varied to take care of different formation pressures, 
but applicant varies the viscosity of the liquid for this 
purpose. He discloses the use of electric heating coils ap¬ 
plied to the well casing by which he can heat the viscous 
liquid to different temperatures to vary its viscosity. 

All of the claims rejected have been rejected as 

222 being functional. The examiner thinks that the 
claims are so broadly drawn that they cover all pos¬ 
sible ways of accomplishing the desired result. This ground 
of rejection is not believed to be tenable. The claims cover 
well-defined steps wherein a viscous liquid is circulated 
through the well and the viscosity of the liquid regulated. 
This does not cover every way of drilling an oil well. The 
rejection on this ground will not be affirmed. 

Claims 1 and 5 stand rejected on the two publications 
cited. These publications disclose well-drilling muds. “The 
Cementer” publication refers to viscous muds and dis¬ 
closes how the viscosity of the muds may be varied by the 
addition of certain chemicals. These two claims do not 
refer to heating the fluid for varying the viscosity thereof. 
As the publications clearly contemplate varying the vis¬ 
cosity of viscous mud in drilling wells, we fail to see that 
these two claims define over them. The publications clearly 
contemplate circulating the viscous mud in the usual way. 

Claims 2, 3, 4 and 29-32 stand rejected on Swan in view 
of Christians. Swan employs a viscous liquid in the drill¬ 
ing of an oil well. This viscous liquid is used instead of 
water which is commonly used. It is not stated that the 
viscous liquid is circulated in a closed path upward and 
downward in the well. The patent states that the vis¬ 
cous liquid will penetrate into the surrounding sand 

223 and congeal therein at the temperature of the water 
and thus form a seal. The liquid used is coal tar or 

othbr liquid having the characteristics of coal tar. 
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The Christians patent discloses a methop of sealing crev¬ 
ices in rock formations encountered in an oil well. A well 
hole is drilled to the place where the crevice occurs. A 
conduit is then placed in the hole. The conduit has perfora¬ 
tions in it at the crevice. Hot asphalt or coal tar pitch is 
circulated downward through the conduct and outward 
through the perforations into the crevice] The hot liquid 
cools in the crevice and becomes solid and| effectually seals 
the crevice against the passage of water ahd the like. The 
patent also states, in lines 28-34, page 1, tjhat it is broadly 
old to introduce bitumen pitch into crevicejd rocks for seal¬ 
ing the interstices. The patent introduces the viscous 
liquid in a special way. The conduit in tljre patent is pro¬ 
vided with a heating means so as to heat the liquid as it is 
circulated through the conduit into the crevice. 

The claims in this group all involve the step of circulat¬ 
ing the liquid through the well. They do not state that the 
liquid is recirculated in a closed circuit. Even if they did, 
we do not believe they would be patentable over the two 
references cited. It is clear that Christians circulates the 
fluid through the well and into the crevice. It is heated 
while it is being circulated. The liquid is heated so it is 
sufficiently liquid for the patentee’s purpose. In any 
224 location the liquid would necessarily! be heated suffi¬ 
ciently so it will accomplish the desirbd purpose. Ap¬ 
plicant discloses no selective heating mean is but merely re¬ 
fers to regulating the viscosity of the liquid by heating it. 
Applicant’s method would require a sufficient viscosity to 
overcome the maximum formation pressure encountered in 
the various strata. We fail to see that applicant accom¬ 
plishes any more than what is accomplished in these pat¬ 
ents as the heating in them is naturally [varied for any 
drilling location. 

Claims 30-32 are also believed to be unpatentable over 
Jackson et al wherein the viscous liquid is 'heated and cir¬ 
culated to a limited extent. Claim 32 specifies heating the 
casing but this is old in Simmons. I 
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Division has been required between claims 9, 10, 13 and 
21, which are drawn to cover a method of testing a forma¬ 
tion at the bottom of a well to determine its nature, and the 
remaining claims, which are drawn to cover a method of 
drilling a well. Applicant argues that division should not 
be insisted upon because the method is closely related since, 
in each case, a non-electrical conducting liquid is used. We 
do not believe that this is of any material importance in 
determining whether two distinct inventions are being 
claimed. It seems to us that there is a clear line between 
well-drilling methods and methods for testing formations. 
One has no relation to the other. They are clearly distinct 
subjects of invention. No question of double patenting can 
be raised if the claims should appear in different pat¬ 
ents. 

225 The decision of the examiner is affirmed. 

EUGENE LANDERS 
i Examiner-in-Chief 

T. P. EDINBURG 
Examiner-in-Chief 

F. J. PORTER 
Examiner-in-Chief 
Board of Appeals 

September 7,1939 

MESSRS. J. VINCENT MARTIN & 

RALPH R. BROWNING 

Niels Esperson Bldg. 

Houston, Texas 
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227 PLAINTIFFS-APPELLANTS’ EXHIBIT “E”. 

Filed Oct 30 1941 Charles E. Stewart, Clerk 

Department of Commerce 
United States Patent Office 

To all persons to whom these presents shall coipe, Greeting: 

This is To Certify that the annexed is a true copy from 
the records of this office of the Original Petition, Specifica¬ 
tion, Oath and Drawings; Papers 3, 5, 7, 8, 9 and 16; and 
Paper 6, omitting Remarks, in the matter of the Pending 
Application of Howard L. Reed, Filed December 4, 1936, 
Serial Number 114,098, for Improvement in Method of and 
Apparatus for Drilling Wells. 

In Testimony Whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be affixed, at the City 
of Washington, this twenty-sixth day of May, iji the year of 
our Lord one thousand nine hundred and forty-one and of 
the Independence of the United States of America the one 
hundred and sixty-fifth. 

CONWAY P. COE, 

Commissioner of Patents. 

Attest: 

D. E. WILSON 
Chief of Division. (Seal) 

228 Mail Division Dec 4 1936 U. S. Patent Office 

Petition 

To the Commissioner of Patents: 

Your Petitioner, Howard L. Reed, a citizen ojf the United 
States, and a resident of Houston in the Countv of Harris, 
and State of Texas, whose Post Office Address id c/o General 
Delivery, Houston, Texas, prays that Letters Patent may be 
granted to him for the improvement in Method of and Ap¬ 
paratus for Drilling Wells set forth in the annexed specifica¬ 
tion ; and he hereby appoints J. Vincent Martiii, and Ralph 
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R. Browning, whose Post Office Address is Niels Esperson 
Building, Houston, Texas, his attorneys, with full power of 
substitution and revocation, to prosecute this Application, 
to make alterations and amendments therein, to receive the 
Patent, and to transact all business in the United States 
Patent Office connected therewith. 

Signed at Houston, in the County of Harris, and State of 
Texas, this 23rd day of November, 1936. 

: HOWARD L. REED 

Specification 

To All Whom It May Concern: 

Be it known that I, Howard L. Reed, a citizen of the 
United States, residing at Houston, in the County of Harris, 
and State of Texas, have invented a new and useful Method 
of and Apparatus for Drilling Wells, of which the following 
is a specification: 

229 This invention relates to a method of and means 
for drilling wells. 

It is customary in drilling wells and similar bore holes in 
the earth to utilize a boring tool of some suitable type for 
the purpose of forming the bore hole, and to circulate 
through the bore hole during the drilling operation a fluid 
which serves to remove the cuttings from the hole, as well 
as for a number of other purposes. Among the purposes of 
this fluid is to provide a means of holding back or supporting 
the walls of the bore hole and preventing them from caving 
in. Another purpose of this fluid in present day practice is 
to provide a seal for preventing the influx into the well of 
gas or fluid which may be contained in a formation encoun- 
tered, and thus to prevent the well from flowing until such 
time as mav be desired. 

In the past, the fluid most commonly used for this purpose 
has been a type of mud which contains certain chemical sub¬ 
stances that render it of sufficient weight to properly control 
the pressures existing within the various formations. How¬ 
ever, it has been experienced that when this mud is placed 


under sufficient pressure to force it into the Various forma¬ 
tions encountered, it net infrequently solidifies within such 
formations and after such solidification canijot be removed 
so as to permit the well to produce when production is de¬ 
sired. It has further been experienced that there are cer¬ 
tain types of formation with which certain of the in- 

230 gredients used in this mud will have a chemical reac¬ 
tion causing a great swelling within the walls of the 

bore hole and caving in of the well hole. It is a known fact 
that what might have been valuable wells have been lost in 
this manner, and in many instances great expense has been 
involved because of such accidents. 

It is an object of this invention to providb a method of 
drilling a well in which a fluid will be utilised which will 
positively prevent caving of the formation, and which will 
at the same time form a positive formation seal capable of 
readv removal. 

mr 

It is a further object of this invention to provide a method 
of drilling a well in which a casing and other ptpes necessary 
to be placed within the well for production purposes may be 
placed therein without the trouble and expense involved in 
the ordinary method of cementing these pipek in place. 

Another object of this invention is to provide a method of 
drilling a well in which the walls of the bor^ hole may be 
rendered substantially solid and impervious. 

Another object of this invention is to provide a method of 
drilling a well in which the heat conductive characteristics 
of the formation being drilled may be readily determined. 

Another object of this invention is to provide a method of 
drilling a well in which the horizontal position of the lower 
end of the well may at all times be determined. 

231 Other objects and advantages will become apparent 
from the following description taken in connection 

with the accompanying drawing, in which like numerals in¬ 
dicate corresponding parts throughout. It is| to be under¬ 
stood that said description and drawing are by way of illus¬ 
tration only, and are not to be taken as in any way a limita¬ 
tion upon the scope of this invention. Such limitation is to 
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be only by the prior art, and by the terms of the appended 
claims. 

In the drawings: 

Fig. 1 is a view partly in vertical cross section illustrating 
the upper part of a well being drilled according to the 
method of this invention. 

Fig. 2 is a top plan view illustrating diagrammatically the 
equipment utilized at the surface of the ground during the 
drilling of a well in accordance with this invention. 

Fig. 3 is a view in vertical cross section illustrating the 
lower portion of a well which has been drilled according to 
the method of this invention. 

Referring first to Fig. 1, the numeral 1 indicates the sup¬ 
ports for the derrick floor 2 and for the derrick legs 3, which 
parts are of substantially the same construction as in ordi¬ 
nary practice. Likewise, the numeral 4 illustrates the table 
of a rotary machine and the numeral 5 the base of such ma¬ 
chine, which is utilized for rotating the drill stem during the 
drilling operation. The numeral 6 designates the 
232 upper section of the drill stem ordinarily known as 
the kellev joint, the same being of non-circular cross- 
section and adapted to be rotated by the rotary machine 
just referred to. To the lower end of this kelley joint 6 is 
secured the upper end 7 of the drill stem proper, upon the 
lower end of which is mounted the drill used in drilling the 
well. 

After the bore hole has been started and has progressed 
for a relatively short distance, there is positioned within the 
upper end of the same what is known as a surface string of 
pipe 8 which is of substantially the same outer diameter as 
the inner diameter of the bore hole. At the upper end of the 
surface string 8 there is provided a second string of pipe 9 
of such a size as to leave an annular space outside of the 
string 9 and within the surface pipe 8. At their upper ends, 
both the strings 8 and 9 are externally threaded to receive a 
fitting 10 having an opening at one side thereof to which a 
flow line 11 may be connected in communication with the 
annular space between the surface string 8 and the pipe 9, 
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and having also an opening adapted to receiv^ a flow line 11 
communicating with the interior of the pipe 9. It will be 
seen that the pipe 9 is of shorter length than tl^e surface pipe 
8, and a seal 12 is preferably formed between these pipes in 
the lower end of the pipe 9 thus closing the lower end of the 
annular space 13 formed between these pipes. 

'Within the pipe 8 there is lowered into the well a casing 
14 which may be of conventional construction and a seal 15 
is provided between the lower end of the pipe 9 and 

233 the outer wall of the casing. This seal 15 is in the 
form of an annular packing which bears against an 

inwardly extending flange 16 on the pipe 9, and is com¬ 
pressed by means of a gland nut 17 threaded into the lower 
end of the pipe 9. It is to be noted that the pipe 9 just above 
the seals 12 and 15 is formed with a plurality of openings IS 
therethrough. 

At the upper end of the casing, the samei is externally 
threaded into the lower end of a flow head 19, (this flow head 
19 being threaded into the interior of the upi|>er end of the 
fitting 10 so as to form a closed annular spacb between the 
pipe 9 and the casing 14. The flow head 19 is provided with 
a lateral outlet 20, and at its upper end is mounted a stuffing 
box of a type adapted to receive the externallyi square kelley 
joint 6. 

The stuffing box just referred to consists essentially of a 
stationary ring 21 mounted within the upper end of the flow 
head, a packing 22 seated thereagainst, and a ring 23 
adapted to bear against the upper end of the packing and 
cause it to form a seal with the inner wall of the flow head. 
A nut 24 serves to force the ring 23 downwardly against 
the packing 22. Threaded into the upper end of the ring 
23 is a bearing race 25 adapted to receive anti-ifriction bear¬ 
ings 26 which in turn rotatably support a sleeve 27 having 
external bearing races 28 thereon. In ordejr to prevent 
leakage past this sleeve and bearing, a pair of (stuffing boxes 
29 and 30 are provided at the upper and lower ends of this 
sleeve, respectively. The lower end of the sleeve 27 

234 is provided with an inwardly extending flange 31 
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adapted to support a ring 32 which is preferably of 
square internal cross section. Supported upon this ring 32 
is a packing 33, a ring 34, a packing 35, and a ring 36. The 
packings 33 and 35 are compressed between the respective 
rings by means of a nut 37 threaded into the upper end of 
the sleeve 27. 

At the lower end of the drill stem 7 there is connected a 
drill which in this instance is illustrated as an expansible 
bit 38. During the drilling operation there is circulated 
through the well a fluid which is preferably a relatively pure 
molten sulphur. This sulphur is first heated within a pit 
30 at the surface of the ground by means of steam coils 40 
supplied with steam through a pipe 41. These steam coils 
have a discharge pipe 42 through which the condensate from 
the steam is conducted back to the boiler. As the sulphur in 
the pit 39 is brought up to the desired heat, it is drawn from 
this pit through a pipe 43 by means of a pump 44 which is 
preferably of the centrifugal variety. It is to be noted that 
upon being melted, sulphur becomes very fluid, the viscosity 
being very low indeed, so that the material will flow sub¬ 
stantially the same as water. This pump 44 may be driven 
in any suitable manner as by means of some power force 
through the pulley 45 and the discharge from this pump is 
conducted through a pipe 46 and through the customary 
hose connection to the interior of the kelley joint 6. Thus it 
is forced downwardly into the well through the drill stem 
and allowed to arise to the top of the well again 
235 through the space surrounding the drill stem within 
the casing. After the well has been drilled to a suffi¬ 
cient depth to permit the insertion of the surface string 8 
and the pipe 9, the same are put in place together with the 
stuffing box thereon, and the sulfur returning from the bot¬ 
tom of the bore hole mav be heated to facilitate its flow from 
the well by forcing steam into the space between the pipe 9 
and the casing 14, and causing the same to circulate down¬ 
wardly around the outside of the casing and upwardly 
through the annular space 13, the exhaust passing out 
through the pipe 11. 






It is to be noted that sulphur has a considerable density 
so that the hydraulic head thereof at any giv<jm depth would 
be substantially greater than the hydraulic Ihead provided 
by the muds ordinarily used for circulation during the drill¬ 
ing of a well. Thus, the well could be kept umfler control and 
fluid and gas from the formation could be prevented from 
entering the well even more effectively with molten sulphur 
than with ordinary drilling fluids. However, in order to 
impregnate the w r alls of the formation on all sides of the 
bore hole with molten sulphur, it is desirable at times to 
increase the pressure upon the sulphur to fprce it into the 
formation. When this is desired, the flow bepm 47 is inter¬ 
posed in the sulphur discharge line 20 and is utilized to 
throttle down the flow of sulphur from the well, thus build¬ 
ing up pressure, within the well. 

As the well is being drilled, sulphur will, jin view of the 
foregoing be forced into the formation to some ex- 
236 tent such as indicated for instance by the numeral 48 
in Figs. 1 and 3. It will also pass beyond this line 
wflierever crevices or openings occur as indicated at 49. In 
view T of the relatively high melting point o!f sulphur, the 
same will on passing into the formation be cooled below its 
melting point and caused to solidify. This, j it will readily 
be seen, will, so to speak, solidify the formation itself, and 
w’here this formation consists of what is ordinarily known 
as heaving shale, the same will be positively prevented from 
caving in. Also, it wflll be protected from contact with water 
or W’ater-bearing substances w 7 hich might Ijiter otherwise 
come in contact therewith and which would| cause the so- 
called heaving shale to sw T ell, cave in, and prcjbably ruin the 
well. 

In addition to the foregoing, it will be sejen that as the 
drilling proceeds below T the lower end of the j surface string 
8, the molten sulphur will tend to solidify uppn and around 
this surface string, thus firmly anchoring it in place. Like¬ 
wise, after the drilling has proceeded to the I upper surface 
of a producing formation, and it is dcsiredjto anchor the 
casing and drill into the producing formation, this may be 
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accomplished by simply permitting the sulphur surround¬ 
ing the casing to harden. It will readily be seen that this 
will not only anchor the casing and form a positive seal be¬ 
tween the casing and the formation, but that it will also 
form a seal within the formation itself and render it imper¬ 
vious to water and other fluids. 

237 With further regard to the anchoring of the easing 
by means of permitting the sulphur to solidify, it may 
be explained that this can be accomplished in any one of a 
number of different ways. 

For instance, as soon as the oil sand is penetrated, the bit 
may be withdrawn and the sulphur forced from the interior 
of the casing by placing a plug in the upper end of the cas¬ 
ing and pumping it downward with heated oil or mud. Suf¬ 
ficient time is then allowed to permit the sulphur around the 
casing to solidify and the drilling of the well may then pro¬ 
ceed in the customary manner. That is to say, an expansible 
bit will be lowered through the casing and the drilling into 
the producing formation will be continued, using either oil 
or the customarv drilling mud as a circulating medium. If 
oil is to be used, there must of course be some means of con¬ 
trolling the well and maintaining a pressure upon this oil 
in order that a blow-out will not occur. After the well drill¬ 
ing has been completed, the well may be tested and operated 
in the ordinary manner. 

Another method would be to continue the drilling after 
positioning the casing at the point desired, and to pump into 
the drill stem a super-heated mud, permitting this mud to 
wash downwardly through the drill stem and up through the 
casing until all the sulphur has been displaced from the cas¬ 
ing. The temperature of the mud may then be reduced and 
the sulphur surrounding the easing permitted to freeze and 
anchor the casing in place. 

23S If after the casing has been set it becomes desir- 
i able to move the casing either upwardly or down¬ 

wardly, it will be seen that this can be readily accomplished 
by simply circulating mud or similar substance through the 
casing until it is heated up sufficiently to permit it to move 
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through the sulphur which surrounds it. TJhis makes it pos¬ 
sible to make a production test at one or lpore points in the 
well, and to make these production tests of [any duration de¬ 
sired, in order to determine how the well wjll behave after it 
has been in production a short time. It if> also noted that 
this feature enables the eventual recovery cjf the uncorroded 
casing after the well has ceased to product, thus involving 
a considerable saving in the cost of the casing. During the 
production of the w’ell it may also be adjusted to any posi¬ 
tion which may seem desirable in aceordancp with the chang¬ 
ing characteristics of the well. The sulphur may also be 
melted to permit movement of a casing or [drill pipe by ap¬ 
plying a low voltage, high frequency alternating electric po¬ 
tential between the pipe and the surroundinjg formation. 

During the drilling of a well in accordance with the fore¬ 
going method, it is possible since the bord hole is well in¬ 
sulated against heat loss except at its lowdr end, to deter¬ 
mine the heat conductive properties of the! various forma¬ 
tions encountered, and thus in a considerable measure to 
determine the actual make-up of the formation by simply 
observing the differences between the temperature of the 
sulphur as it enters the w T ell and thel temperature of 
239 the returning sulphur. It will be s^en for instance 
that if a formation is encountered sucfi as a salt water 
sand, which has high heat conductive properties, the tem¬ 
perature of the returning sulphur will suddenly drop, and 
that if an oil sand is encountered, which will not conduct 
heat readily, the temperature of the returning sulphur will 
drop as much as for other formations. This difference in 
temperature readings must of course be corrected for various 
known factors such as the increased depth of the well, etc., 

but it will readilv be seen that these mav! be determined 

* " 

and the result desired may be found with litjtle difficulty. 

In addition to the foregoing, it is contemplated by this 
invention that sulphur or other high tempeijature fluid may 
be circulated through a well until the temperature becomes 
substantially constant from the top to the bottom of the 
well, and then allowed to stand for a predetermined period. 
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The temperature of the circulating medium will then be 
taken at various points in the well and the drop in tempera¬ 
ture at each point will serve to indicate the thermal charac¬ 
teristics of the surrounding formation. It is noted that this 
test may be made either in the open hole or after the casing 
has been set. In the latter case, it is particularly useful in 
determining the position of the top of the sulphur or other 
seal about the casing or any source of water channeling 
which exists behind the pipe. 

It is further to be noted that inasmuch as the sulphur is 
a fairly good heat insulator and solid sulphur is one of the 
best heat insulators known, the temperature thereof may 
be held up fairly well and the portion thereof which 
240 enters the formation and which cools upon the walls 
of the bore hole will serve to insulate the remainder 
thereof. It is also to be noted that the specific heat of the 
sulphur is comparatively low, and that it will, therefore, re¬ 
quire less heat to raise a given quantity of sulphur to the 
desired temperature than with some other circulating me¬ 
dium. 

Attention is directed to the fact that sulphur is also a good 
electrical insulator, thus making it possible during the drill¬ 
ing operation to conduct electrical surveys which would not 
otherwise be feasible. For instance, it is possible to deter¬ 
mine with a fair degree of accuracy the horizontal position 
of the lower end of the well by connecting to the drill stem 
one pole of an electric power supply and connecting the 
other pole to an electrode which may be shifted from one 
point to another on the surface of the ground until the point 
of least resistance between the lower end of the bit and such 
electrode is located. This point will ordinarily designate 
the horizontal position of the bit itself. This also makes it 
possible to note variations in resistance between the drill 
stem and a point on the surface of the ground to obtain the 
electrical characteristics of the formation being drilled. 
Also, with the casing and other equipment insulated from 
the walls of the hole, it is possible to impress an electrical 
potential, usually negative, on such equipment for the pur- 
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pose of preventing corrosion. In view of the fore- 

241 going, it will be noted that there has been provided a 
method of drilling a well wherein ihe disadvantages 

inherent in previous methods have been eliminated and 
wherein all of the objects and advantages sought by this in¬ 
vention may be realized. It is to be understood that while 
it is primarily intended that the step of anchoring the casing 
within a well shall be carried on in connection with the drill¬ 
ing of the well by this method, such anchoring of the casing 
is not limited to this method alone. For instance, it is with¬ 
in the spirit of this invention to drill the w<fll in the ordinary 
manner using customary drilling fluids, and to anchor the 
casing therein by forcing molten sulphur (into the well in a 
manner similar to that now employed fojr forcing cement 
into the well. After the casing has been thus anchored, it 
may of course be removed in the same manner above de¬ 
scribed, or the drilling may proceed in the regular 
way. 

242 Having described my invention, I claim: 

1. In a method of drilling a well, tjhe steps of rotat¬ 
ing a drilling tool to form a bore hole, and [circulating molt¬ 
en sulphur through the bore hole during the drilling opera¬ 
tion. 

2. The method of drilling a well which comprises manipu¬ 
lating a drilling tool to form a bore hole, circulating molten 
sulphur through said bore hole during the drilling opera¬ 
tion, and causing a portion of said sulphur tjo impregnate the 
walls of said bore hole and cool therein to ijender said walls 
self-supporting. 

3. In a method of drilling a well, the stchs of manipulat¬ 
ing a drilling tool to form a bore hol<p, impregnating 
the walls of said bore hole with a molted sulphurous ma¬ 
terial of low viscosity which is solid at atmospheric temper¬ 
atures, and permitting said molten material to cool so as to 
render the walls of said bore hole self-suppbrting. 

4. The method of drilling a well which comprises manipu¬ 
lating a drilling tool to form a bore hole, lowering a string 
of casing into said bore hole to a position just above a forma- 





152 


tion which is believed to be a producing formation, causing 
molten sulphur to occupy the space between said casing and 
the walls of the bore hole, permitting said sulphur to cool 
and solidify to anchor said casing within the bore hole, and 
testing said formation for production. 

243 5. The method of drilling a well which comprises 
i manipulating a boring tool to form a bore hole, and 

circulating through said bore hole during drilling operations 
a molten sulphurous material of low viscosity and high den¬ 
sity substantially solid at atmospheric temperatures. 

G.j In a method of drilling a well, the steps of manipulat¬ 
ing boring tool to form a bore hole, and circulating 
through said bore hole during the drilling operation a molten 
sulphurous material under pressure. 

7. In a method of drilling a well, the steps of manipulat¬ 
ing a drilling tool to form a bore hole and simultaneously 
circulating through the bore hole under pressure a fluid, an¬ 
hydrous, sulphurous material. 

S. The method of combating heaving shale during the 
drilling of a well which comprises circulating under pres¬ 
sure through the bore hole during the drilling operation a 
molten sulphurous material substantially solid at atmos¬ 
pheric temperatures causing said material to impregnate the 
heaving shale formations, and permitting such material 
within the heaving shale formations to cool and solidify to 
render said formations self-supporting and impervious to 
water. 

9. The method of securing a casing within a bore hole 
which comprises lowering the casing into the bore hole to 
the desired depth, causing a molten sulphurous material 
solid at atmospheric temperatures to occupy the space about 
the casing within the bore hole, and permitting said mate¬ 
rial to cool and solidify. 

244 10. The method of anchoring casing within a bore 
hole which comprises lowering the casing to the de¬ 
sired depth within said bore hole, causing a sulphurous ma¬ 
terial substantially solid at atmospheric temperatures to oc¬ 
cupy the space between said casing and the walls of the bore 
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hole, imposing pressure upon said molten material to cause 
it to impregnate the formation surrounding said casing, and 
permitting said material to cool and solidify to anchor said 
casing and render the formation adjacent thereto substan¬ 
tially solid and impervious. 

11. In a method of obtaining a formation core during the 
drilling of a well, the steps of lowering a core bit into the 
well and manipulating said bit to cut a corg, simultaneously 
circulating through the bore hole an anhydrous, sulphurous 
material, causing said material to form a substantially solid 
coating about said core as said core is cut, hnd removing the 
core from the well. 

12. In a method of drilling a well, the steps of manipulat¬ 
ing a drilling tool to form a bore hole, dhring the drilling 
operation circulating through said bore hble a molten sul¬ 
phurous material having a temperature greater than the 
temperature of the formation through whicji the bore hole is 
formed, and noting the variations in the temperature differ¬ 
ence between the temperature of said material as it enters 
the bore hole and the temperature thereof as it emerges 
from the bore hole to determine the heat Conductive prop¬ 
erties of the formation being drilled^ 

245 13. The method of drilling a well which comprises 

manipulating a drilling tool to fonn the bore hole, 
circulating through said bore hole a molten sulphurous ma¬ 
terial at a temperature greater than the temperature of the 
formation being drilled through, noting tjie variations in 
the temperature difference between the mjaterial entering 
the bore hole and the material emerging therefrom as the 
depth of the hole increases, and calculating from this differ¬ 
ence the variations in the heat losses to the formation as the 
depth of the hole increases to determine the heat conductive 
properties of the formations being drilled through. 

14. In a method of drilling a well, the steps of manipulat¬ 
ing a drilling tool to form a bore hole, circulating through 
said bore hole during the drilling operatioK a sulphurous, 
electrically non-conductive material, connecting to said 
boring tool one pole of a source of electrical enregy, 
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connecting another pole of said source of electrical energy 
to a portable electrode, applying said electrode to the earth 
at various positions about said bore hole to locate the posi¬ 
tion of least resistance between said boring tool and said 
electrode for the purpose of determining the horizontal loca¬ 
tion of said boring tool with respect to the location of the 
top of said bore hole. 

246 15. In a method of drilling a well, the steps of ma¬ 
nipulating a boring tool to produce a bore hole, cir¬ 
culating an electrically non-conductive fluid during the drill¬ 
ing operations, and noting variations in the resistance be¬ 
tween the drill stem and a point on the surface of the ground 
as the drilling progresses to determine the electrical char¬ 
acteristics of the formations being drilled. 

16. In a method of preventing corrosion of equipment 
within a well hole, the steps of insulating said equipment 
from the walls of the well hole, and applying a negative elec¬ 
trical potential to said equipment. 

17. In a method of analyzing a formation, the steps of 
filling a hole through the formation with a medium at a sub- 
stantially constant temperature higher than atmospheric 
and measuring the rate of temperature drop of said medium 

at various points in the hole. 

247 In Testimony Whereof, I hereunto affix my signa¬ 
ture. 

HOWARD L. REED 
Oath 

The State of Texas. 

County of Harris, ss: 

Howard L. Reed, the above-named petitioner, being 
sworn, deposes and says that he is a citizen of the United 
States, and resident of Houston, Harris County, Texas; that 
he verily believes himself to be the original, first and sole 
inventor of the improvement in Method of and Apparatus 
for Drilling Wells described and claimed in the annexed 
specification; that he does not know and does not believe 
that the same was ever known or used before his invention 



or discovery thereof, or patented or described in any printed 
publication in any country before his invention or discovery 
thereof, or more than two years prior to this application, or 
in public use or on sale in the United Stages for more than 
two years prior to this application; that s^id invention has 
not been patented in any country foreign to the United 
States on an application filed by him or h}s legal represen¬ 
tatives or assigns more than twelve months prior to this 
application; and that no application for patent on said im¬ 
provement has been filed by him or his representatives or 
assigns in any country foreign to the United States. 

HOWARD L. REED 

Sworn to and Subscribed Before Me, thi^ 23rd day of No¬ 
vember, 1936. 

L. A. CASEY, 

Notary Public, 

(Seal) Harris County, Texas. 
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251 Mailed Feb 8 1937 

Div 38 Room 3084 Paper No. 3 

Department of Commerce 

United States Patent Office 
Washington 

Applicant: H. L. Reed 
Ser. No: 114,098 
Filed: Dec. 4,1936 

For: Method of and Apparatus for Drilling Wells 
J. Vincent Martin & Ralph R. Browning 
Niels Esperson Bldg., Houston, Texas 

References made of record: 

Blow, 2,043,504, June 9, 1936, 255/1 
McQuiston, 2,064,936, Dec. 22, 1936. 

Jackson, 1,866,522, July 5, 1932, 166/21; |l 66/1.II 
Okell, 1,193,468, Aug. i, 1916, 255/72 
Howard, 2,038,791, Apr. 28, 1936 
Hackstaff, 1,720,325, July 9, 1929, 175/183 
Rosaire, Re. 18,565, Aug. 9, 1937, 175/182 
West, 1,845,379, Feb. 16, 1932 
Karcher, 1,927,664, Sept. 19,1933,175/180 
Harris, 800,296, Sept. 26, 1905, 204/25 
Marsh, 1,913,845, June 13, 1933, 73/52 
Schlumberger, 2,050,128, Aug. 4, 1936, 163/21 

This application is drawn to eight separate and indepen¬ 
dent inventions, namely: 

(A) Claims 1 to 3 and 5 to 8, which are drawn to the use 
of molten sulphur as a drilling fluid in drilling a well, which 
is examinable in Division 38, in Class 255[ Earth Boring, 
subclass 1, miscellaneous, along with the patents to Blow 
and McQuiston; 

(B) Claims 4, 9 and 10 which are drawn io the method of 
cementing a casing in a well using molten ^ulphur in place 
of the usual cement, and is examinable in Division 38, in 
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Class 166, Wells, subclass 21, processes and unofficial sub¬ 
division 1.1, cementing, along with the patent to Jackson 
cited; 

(C) Claim 11, which is drawn to the method of 
252 core drilling while circulating molten sulphur and 
imperagating the core with sulphur to preserve its 
characteristics, which is examinable in Division 38, in 
Classes 255, Earth Boring, sub-class 72, core drills, along 
with the patents to Howard and Okell cited; 

(D) Claims 12 and 13 which are drawn to the process of 
measuring the temperature of the drilling fluid as it enters 
the well and measuring the temperature of the drilling fluid 
as it leaves the well in order to calculate the temperature 
loss which is a parameter of the conductivity of the stratum 
being drilled. While applicant draws a claim to the use of 
molten sulphur the same method obviously would apply to 
the use of any drilling fluid. This invention is examinable 
in Division 54, in Class 175, Electricity, general applica¬ 
tions, subclass 183, testing, along with the patent to Hack- 
staff cited; 

(E) Claim 14 which is drawn to the process of testing 
the resistance of the ground around the well hole from the 
bit to the surface of the ground in different directions 
around the rig, and from the difference in resistance to dif¬ 
ferent points to calculate the position of the bit in order to 
orient or survey the well. While applicant has mentioned 
the use of molten sulphur as the drilling fluid to be used, 
obviously only drilling fluids of a non-conducting nature 
could be used and the method is not regarded as limited to 
the use of molten sulphur. This invention is examinable in 
Division 54, Class 175, subclass 183, as was invention (D). 
However, these two inventions (D) and (E) are separate 
and distinct, and cannot be claimed in the same applica¬ 
tion; 

(F) Claim 15, which is drawn to the process of testing 
the resistance between the drill bit and the point on the 
surface of the ground which results in a resistance which 
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is a parameter of the specific resistance ot the formation 
being drilled, which is examinable jin Division 54, 
253 Class 175, Electricity, general application, subclass 
182, ore detectors, along with the patent to Karcher 
cited. Applicant uses molten sulphur whereas Karcher 
uses rubber to insulate the drill stem. The invention, how¬ 
ever, is the same in both cases; 

(G) Claim 16, which is drawn to the metjiod of prevent¬ 
ing corrosion of parts by insulation and ^he application 
of a negative electrical potential, which is| examinable in 
Division 56, in Class 204, Electro-chemistry, subclass 25, 
water, along with the patent to Harris citeq; 

(H) That claimed in claim 17, which is thi method of fill¬ 
ing a well with molten sulphur or some other fluid having a 
high temperature, and letting the fluid cooli while measur¬ 
ing the temperature to spaced points to detefmine the vari¬ 
ous types of formations that the well passes through, which 
is examinable in Division 36, in Class 73, Pleasuring, sub¬ 
class 52, thermometers, along with the patent to Marsh 
cited. The patent to Schlumberger is citecjl to show that 
there may be some question as to whether this invention 
might better be classed in Class 166, Well's, subclass 21, 
methods. Regardless of whether this claimj is examinable 
in Division 36 or Division 38 it forms an enjtirely indepen¬ 
dent invention from the other 7 inventions ijn this applica¬ 
tion and should be the subject matter of a Separate appli¬ 
cation. 

Division is required between A, B, C, D, E, F, G, and H 
and applicant must limit this application tol claims drawn 
to one of these 8 inventions. A prompt response to the re¬ 
quirement of division will merit special action on the case. 

C. F. KRAFFT 
Examiner. 
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254 Mailed Aug 6 1937 

Div. 38 Room 3084 Paper No. 5 

Department of Commerce 

United States Patent Office 
Washington 

Applicant: Howard L. Reed 
Ser. No.: 114,098 
Filed: Dec. 4, 1936 

For: Method of and Apparatus for Drilling Wells 
J. Vincent Martin and Ralph R. Browning 
Niels Esperson Building, Houston, Texas 

Additional references made of record: 

Higgins, 73S,326, Sept. 8, 1903, 262/3.1 
Gardner, 782,233, Feb. 14, 1905, 166/17 
Avery, 945,209, Jan. 4,1910, 255/4 
Swan, 1,307,027, June 17,1919, 61/36 
Drinkern, 1,309,721, July 15, 1919,166/17 
Christians, 1,327,268, Jan. 6, 1920, 61/36 
Swan, 1,455,010, May 15, 1923, 255/1.1 
Simmons, 1,841,302, Jan. 12, 1932, 255/4 
Jackson et al, 1,S66,522, July 5, 1932,166/1.1 
Lawton et al, 1,999,766, Apr. 30, 1935, 255/1.1 
Blow, 2,043,504, June 9, 1936, 255/1.1 

“Setting Drill Pipe as Cating Overcomes ‘Heaving 
Shale’ ” The Oil Weekly, Aug. 1, 1932, pages 25 and 26— 
Copy in 255/1. 

The Cementer, Vol. 3 No. 4, published by Halliburton Oil 
Well Cementing Company, Duncan Oklahoma, Sept. 1931; 
6 pages—Copy in 255/1.1 

Aquagel Handbook, 1930; Baroid Sales Company, Los 
Angeles, California, pages 18 and 19—Copy in 255/1.1 

Claims 4 and 9 to 17 have been cancelled. 

Claims 1 to 3 and 5 to 8 are rejected on Swan 1,455,010, 
showing the general combination, using hot tar (see page 1, 
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line 99) and this hot tar is used as drilling mud during 
drilling (see page 2, lines 1 to 34). This l^ot tar makes a 
hard coating on the walls. In view of Christians 1,327,268, 
it would not involve invention to use sulfiiir which Chris¬ 
tians regards as an equivalent to tar, asphalt and other 
substances (see page 1, lines 23 to 27), and when either 
sulfur or hot tar is used, it would not be invention to keep 
the drill string hot by- means of a hot pipe with a heater 
24 as shown by Christians. Avery, part 21. and Simmons, 
part 25, and Higgins, part 23, show* how ii: is common to 
keep well pipes hot in order to flow such things as 

255 tar and sulfur. Higgins is flowing sulfur. 

Applicant is required to maintain a, proper line of 
division between this application and application 92,451 in 
which he is claiming much the same subject matter. 

C. F. KRAFFT i 

Examiner. 

I 

256 Mail Division U. S. Patent Office Felj) 3 193S 
U. S. Patent Office Feb 3-1938 Division 38 


In the United States Patent Office 

I 

In the Application of 
Howard L. Reed 

Serial No: 114,098 1 

Filed: Dec. 4,1936 I 

For: Method of and Apparatus for Drilling [Wells 

Hon. Commissioner of Patents 
Washington, D. C. I 

Sir: 

Responsive to the Patent Office action dated August 6, 
1937, please amend as follows: 

Claim 3, line 2, change “the boring” to—a bore— 
Please add the following claim: 

18. The method of drilling a well which comprises circu¬ 
lating through the well while drilling the saipe a liquid di- 
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electric substance substantially solid at atmospheric tem¬ 
peratures, and applying a low voltage high frequency alter¬ 
nating electric potential between the ground adjacent said 
hole and an electrical conductor therein to supply heat to 
said substance. 

257 Endorsed: Mailed Apr 6-1938 

Div. 38 Room 3084 Paper No. 7 

Department of Commerce 
United States Patent Office 
Washington 

Applicant: Howard L. Reed 
Ser. No. 114,098 
Filed Dec. 4, 1936 

For Method of and Apparatus for Drilling Wells 

J. Vincent Martin & 

Ralph R. Browning 
Niels Esperson Bldg. 

Houston, Texas 

Responsive to amendment filed Feb. 3, 1938. 

Claims 4 and 9 to 17 are cancelled. 

Claims 3 and 5 to 8 are finally rejected on the references 
and for the reasons of record. The term “sulphurous ma¬ 
terial” is regarded as met by the tar of Swan 1,455,010 of 
record, as tar contains some free sulphur. Also the term 
“sulphurous” merely means like sulphur and does not 
state which characteristic is meant, and tar is somewhat 
like sulphur in physical and chemical properties. 

The drawings should be amended to show the usual appa¬ 
ratus for applying the low voltage high frequency current 
as called for by claim 18. An ink sketch is required showing 
the proposed changes. A small diagrammatic figure along¬ 
side Fig. 3 will be sufficient. 

A reference to application Serial No. 92,541 should appear 
on page 1 of the specification. 
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Claims 1, 2 and 18 are deemed allowably. 

This rejection is made FINAL. 

C. F. KRAFFt 

Examiner. 

258 Endorsed: Mail Division Oct 6 1938 U. S. Pat¬ 
ent Office 

Endorsed: U. S. Patent Office Oct 11 }938 Division 38 
Endorsed: Board of Appeals Oct 7-1^38 U. S. Patent 
Office 

Oct.-6-38 66297 E-Check—15.00 

In the United States Patent Office 
Division 38 | 

In the Application of 
Howard L. Reed 
Serial No. 114,098 
Filed: Dec. 4,1936 

For: Method of and Apparatus for Drilling Wells 
Appeal to the Honorable Board of Appeals 

i 

Comes now Howard L. Reed, the above i|iamed applicant, 
by his attorneys, and appeals to the Honorable Board of 
Appeals of the Patent Office from the final rejection of 
claims 3 and 5 to 8, inclusive, as set forth in the Patent 
Office action dated April 6, 1938, on the following grounds: 

1 . 

The Examiner erred in rejecting claims 3 and 5 to 8, in¬ 
clusive, on the patent to Swan, 1,455,010, in view of the pat¬ 
ent to Christians, 1,327,268. 

2. 1 

The Examiner erred in rejecting claims \p and 5 to 8, in¬ 
clusive, on the patent to Swan, 1,455,010 injview of the pat¬ 
ent to Christians, 1,327,268, taken with either the patent to 
Avery, 945,209, the patent to Simmons, 1,841,302, or the 
patent to Higgins, 738,326. 
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3 . 

The Examiner erred in holding that claims 3 and 5 to 8, in¬ 
clusive, involved no invention over the patent to 
259 Swan, 1,455,010, in view of the patent to Christians, 
1,327,268. 

4 . 

The Examiner erred in holding that claims 3 and 5 to 8, 
inclusive, involved no invention over the patent to Swan, 
1,455,010, in view of the patent to Christians, 1,327,268, 
taken with either the patent to Avery, 945,209, the patent to 
Simmons, 1,841,302, or the patent to Higgins, 738,326. 

5 . 

The Examinr erred in not holding that each of claims 3 
and 5 to 8, inclusive, patentably distinguish over all of the 
patents cited against this application. 

6 . 

The Examiner erred in not allowing claims 3 and 5 to 8, 
inclusive. 

An oral hearing is requested. 

The appeal fee of $15.00 is being filed herewith. 

Respectfully, 

! J. VINCENT MARTIN 

RALPH R. BROWNING 
Attorneys for Applicant. 

DD 25 

Houston, Texas 
September 27,1938 
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260 Endorsed: Mailed Oct 18 1938 

Div. 38 Rm. 3084 Ry:uel piper No. 9 

I 

Department of Commerce j 
United States Patent Office 
Washington 

On Appeal Before the Board of Appeals 

In re application of 
Harold L. Reed 
Serial No. 114,098 
Filed December 4,1936 

For: Method of and Apparatus for Drilling Wells 

J. Vincent Martin & 

Ralph R. Browning 
Niels Esperson Bldg. 

Houston, Texas. 

Examiner’s Statement j 

Applicant appeals from the final rejection of claims 3 and 
5 to 8 (claims 1, 2 and 18 are deemed allowable and claims 
4 and 9 to 7 are cancelled). 

The appealed claims are: 

Claim 3. In a method of drilling a well, the steps of 
manipulating a drilling tool to form a bore liple, impregnat¬ 
ing the walls of said bore hole with a moljten sulphurous 
material of low viscosity which is solid at atmospheric tem¬ 
peratures, and permitting said molten material to cool so as 
to render the walls of said bore hole self-supporting. 

Claim 5. The method of drilling a well which comprises 
manipulating a boring.tool to form a bore ho^e, and circulat¬ 
ing through said bore hole during drilling operations a mol¬ 
ten sulphurous material of low viscosity an^l high density 
substantially solid at atmospheric temperatures. 

Claim 6. In a method of drilling a well, thi steps of man¬ 
ipulating a boring tool to form a bore hole, hnd circulating 
through said bore hole during the drilling operation a 
molten sulphurous material under pressure.l 
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Claim 7. In a method of drilling a well, the steps of 
manipulating a drilling tool to form a bore hole and simul¬ 
taneously circulating through the bore hole under pressure 

! a fluid, anhydrous, sulphurous material. 

261 Claim 8. The method of combating heaving shale 
during the drilling of a well which comprises circulat¬ 
ing under pressure through the bore hole during the drilling 
operation a molten sulphurous material substantially solid 
at atmospheric temperatures causing said material to im¬ 
pregnate the heaving shale formations, and permitting such 
material within the heaving shale formations to cool and 
solidify to render said formations self-supporting and im¬ 
pervious to water. 

Applicant’s invention consists in using molten sulphur in 
place of the usual drilling mud in a well. This was re¬ 
garded by the examiner as being novel, and claims 1 and 2 
were allowed to the specific disclosure of molten sulphur 
as a drilling mud (claim 18 being drawn to an electrical 
system). 

This case has a thirteen page specification, which is full 
of material that will advance the art of well drilling, but 
the disclosure as to the fluid used in drilling is very meager. 
On page 6, lines 10 to 13 read as follows: 

“During the drilling operation, there is circulated 
through the well a fluid which is preferably pure molten 
sulphur. ’ ’ 

The word “preferably” in the above quotation suggests 
to the examiner the practice of attorneys (as is their duty) 
to obtain as broad a patent as possible, and does not suggest 
any equivalents to pure molten sulphur. 

On page 11, lines 13 to 18, read as follows: 

“In addition to the foregoing it is contemplated by this 
invention that sulphur or other high temperature fluid may 
bo circulated through a well until the temperature becomes 
substantially constant from the top to the bottom of the well, 
and then allowed to stand for a predetermined period. The 
temperature of the circulating medium will then be taken at 
various points ... the drop in temperature . . . will indicate 
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. . . characteristics of the surrounding formation”. 

262 Note this quotation (and the paragraph it comes 
from) do not relate to the claims on appeal. Claims 

3 and 5 to 7 call for the step of “manipulating a boring 
tool to form a bore hole” (in short, drilling) and claim 8 
calls for “circulating during the drillingK But the above 
quotation relates solely to a test in whijch a testing fluid 
is employed. It states “In addition to the foregoing . . . 
sulphur or other high temperature fluid imav be circulated 
... to indicate ... characteristics of the surrounding forma¬ 
tion”. 

Note also that no specific substance is suggested. Any high 
temperature fluid may be good for the geophysical ther¬ 
mometric test suggested, but still may not Ibe good as a drill¬ 
ing mud. 

The references relied upon are: 

Christians 1,327,268 jjan. 6, 1920 

Swan 1,455,010 May 15, 1923 

Claims 3 and 5 to 8 were finally rejected on Swan as show¬ 
ing the circulation of a molten or anhydrous sulphurous ma¬ 
terial during drilling. Swan mentions taf, wood tar, rosin 
dissolved in heavy tar oil, and asphalt dissolved in benzol, 
as well as viscous liquids in general. (Seb page 1, lines 17 
to 33 and page 2, lines 78 to 100 and note “plastic” in line 
93 of page 2). Swan pumps his fluid into the well under the 
usual pump pressure and it infiltrates and cools in the 
formation (see page 1, lines 52 to 64). The only question in 
regard to Swan is whether tar, or its equivalent, heavy vis¬ 
cous liquid, is sulphurous. Tar naturally contains some 
free sulphur. The word “sulphurous” jneans “like sul¬ 
phur” and Christians on page 2, lines 23 to 27 states that 
asphalt and coal tar pitch are like sulphur jin physical prop¬ 
erties for a very analogous use. 

263 Tar and asphalt may always be [liquid in theory, 
because no crystals may form on cjooling as in sul¬ 
phur, but tar and asphalt are such viscoqs fluids at some 
temperatures that they are solids from a practical point of 
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view. Swan heats his asphalt up to 400°F (see page 1 line 
99) so it could be very hard when it cooled down to the usual 
bore hole temperatures and still be fluid at 400°F for pump¬ 
ing. 

The term “sulphurous” merely means like sulphur and 
does not state what chemical or physical characteristic of 
sulphur is meant. The two patents relied upon and the ap¬ 
pealed claims stress the physical characteristics of sul¬ 
phur, because the sulphur is inert to the formation and no 
chemical reactions occur. It is the physical properties of 
Molten sulphur that make it a good drilling mud. Tar and 
asphalt have similar physical properties. Hence they are 
sulphurous in the terms of the claims. 

Applicant did not disclose any mixtures of sulphur (such 
as a certain percent being operative) nor any compounds 
(such as any sulphur salts or sulphides being operative) so 
it is felt he meant “sulphurous” in the physical rather than 
the chemical sense. The expression “or other high tem¬ 
perature fluid” on page 11, lines 14 and 15, is not limited to 
sulphur mixtures, or compounds, and is squarely met by 
the fluids of Swan. 

Respectfully submitted, 

C. F. KRAFFT 

Examiner, Div. 38. 

264 Endorsed: U. S. Patent Office Board of Appeals 
Sep 7-1939 Mailed 

Appeal No. 28,474 
Hearing: 

Julv 31, 1939 

In the United States Patent Office 
: Before the Board of Appeals 

i Ex parte Howard L. Reed 

Application for patent filed December 4, 1936, Serial 
No. 114,098. Method of and Apparatus for Drilling Wells. 








Messrs. J. Vincent Martin & Ralph R. Browning for ap¬ 
plicant. 


This is an appeal from the decision of the examiner finally 
rejecting claims 3, 5, 6, 7 and 8. 

The following claim is illustrative: 

5. The method of drilling a well which comprises manip¬ 
ulating a boring tool to form a bore hole, i and circulating 
through said bore hole during drilling operations a molten 
sulphurous material of low viscosity and h}gh density sub¬ 
stantially solid at atmospheric temperatures. 

The references relied upon are: 

Christians 1,327,268 January 6, 1920 

Swan 1,455,010 Mjay 15, 1923 

The invention relates to a method of drilling a well. In 
this method applicant employs sulphur as tjhe liquid which 
is circulated during the drilling. The examijner has allowed 
claims which are drawn to cover the circulation of sul- 
265 phur through the well during the drilling. The pres¬ 
ent claims are broader than those allowed and involve 
the circulation of sulphurous material through the well dur¬ 
ing drilling. 

The claims have been rejected on the Swan and Christians 
patents. These patents were cited in applicant’s copending 
application and have been fully discussed! in a decision 
rendered therein concurrently herewith, ijt is clear that 
the patents disclose the use of viscous materials which have 
some properties which are also found in sulphur. The term 
“sulphurous” is broad enough to include 'such materials 
and we therefore fail to find any patentable distinction be¬ 
tween the appealed claims and what is disclosed in the 
patents. The examiner has fully set forth his position and 
we think he is fully warranted in rejecting the appealed 
claims. 
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The decision of the examiner is affirmed. 

Board of Appeals 

, EUGENE LANDERS 

Examiner-in-Chief 

T. P. EDINBURG 
Examiner-in-Chief 

| F. J. PORTER 

Examiner-in-Chief 

Sept. 7, 1939 

Messrs. J. VINCENT MARTIN & 

RALPH R. BROWNING, 

Niels Esperson Bldg., 

Houston, Texas. 
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267 PLAINTIFFS-APPELLANTS’ EXHIBIT “F”. 


Filed October 30, 1941 


Charles E. Stewart, 


Clerk 


Department of Commerce 
United States Patent Office j 


To all persons to whom these presents shall cpme, Greeting: 

This is to Certify that the annexed is a true! copy from the 
records of this office of the Original Petition], Specification, 
Oath and Drawings; Papers 2, 4, 6, 7, 8 and ; and Papers 
3 and 5, omitting Remarks, in the matter <jf the Pending 
Application of Howard L. Reed, Filed August 10, 1937, 
Serial Number 158,286, for Improvement in J^ethod of Seal¬ 
ing Earth Formations. 

In Testimony Whereof I have hereunto sef my hand and 
caused the seal of the Patent Office to be affixed, at the City 
of Washington, this twenty-sixth day of Maly, in the year 
of our Lord one thousand nine hundred and[ forty-one and 
of the Independence of the United States of America the 
one hundred and sixty-fifth. 

CONWAY P. COE, 
Commissioner of Patents. 

Attest: 

D. E. WILSON, 

Chief of Division. 

(Seal) j 

268 Petition 


To the Commissioner of Patents: 

Your Petitioner, Howard L. Reed, a citizen of the United 
States, and a resident of Houston in the Coujity of Harris, 
and State of Texas, vriiose Post Office Addrests 1601 Second 
National Bank Building, Houston, Texas, prays that Letters 
Patent may be granted to him for the improvement in 
Method of Sealing Earth Formations set fofth in the an¬ 
nexed specification; and he hereby appoints J. Vincent Mar- 
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tin and Ralph R. Browning, whose Post Office Address is 
Niels Esperson Building, Houston, Texas, his attorneys, 
with full power of substitution and revocation, to prosecute 
this Application, to make alterations and amendments 
therein, to receive the Patent, and to transact all business in 
the United States Patent Office connected therewith. 

Signed at Houston, in the County of Harris, and State of 
Texas, this 6th day of August, 1937. 

HOWARD L. REED 
Specification 

To All Whom It May Concern: 

Be it known that I, Howard L. Reed, a citizen of the 
United States, residing at Houston in the County of Harris, 
and State of Texas, have invented a new and useful Method 
of Sealing Earth Formations of which the following is a 
specification: 

269 This invention relates to a method of and means for 
sealing a well against the influx of undesirable liquids, 
ghses or the like. More particularly, it relates to the seal¬ 
ing and strengthening of the walls of a well at points above, 
or below, the producing horizon and to the cementing in 
place of the customary well casing or similar apparatus. 

This application is a division of my co-pending patent 
application Serial 114,09S, filed December 4, 1936, for a 
method of and an apparatus for drilling wells. 

In the course of drilling a well, it is in most instances true 
that numerous producing strata are encountered before the 
stratum is reached from which it is desired to produce a 
liquid or other substance. It, therefore, becomes necessary, 
before the desired liquid is produced from the well, to seal 
the well against the influx of liquids and other substances 
from strata above or below the desired producing strata. 

One of the most conventional means for sealing the walls 
of a well has in the past consisted of lowering into the well 
a pipe of relatively large diameter known as a casing, this 
pipe extending to a position just above the level of the de- 
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sired producing - stratum. The lower end of the casing is 
then sealed to the walls of the hole by pumping into the well 
and injecting into the space between the lower end of the 
casing and the walls of the well a cementitious material such 
as the customarily used hydraulic cement. This hy- 

270 draulie cement is usually forced in t<() place by pump¬ 
ing it downwardly through the casing - and permitting 

it to rise about the easing between the outer wall of the cas¬ 
ing and the walls of the hole. It is desirable that this cement 
form a perfect seal both with respect to the casing and with 
respect to the walls of the hole in order that the liquids and 
other substances which might be produced (from the forma¬ 
tion above or below the desired producing formations, may 
not be allowed to enter the well and mix with the substances 
to be produced from the well. 

It is the object of this invention to provide a means and 
method of strengthening the walls of the hole to prevent the 
caving of the formations, and at the same titne, form a posi¬ 
tive formation seal which may, however, be readily removed. 

It is the further object of this invention to provide a 
method of and means for cementing or scaling the lower 
end of a casing to the walls of a well in whicl^ a more perfect 
seal may be obtained, both between the sealing material and 
the casing and between the sealing material and the walls 
of the well. 

It is the further object to provide a means of and method 
to cement a casing in place which will not duly form a seal 
between the casing and the walls of the hoje, but will also 
penetrate the formation adjacent the lower) end of the cas¬ 
ing and form a seal within the formation itscjlf, so as to pre¬ 
vent seepage from above the seal through th^? formation and 
into the well below the seal. 

271 Another object of this invention is i:o provide a re¬ 
movable casing seal so that the casing after being ce¬ 
mented can be readily removed. 

One other object of this invention is to yh'ovide a novel 
method of solidifying an earth formation. 
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Other objects and advantages of this invention will be¬ 
come apparent from the following description taken in con¬ 
nection with the accompanying drawings, it being under¬ 
stood that the said description and drawings are by way of 
illustration only and not by way of limitation. This inven¬ 
tion is to be limited in its scope only by the prior art and by 
the terms of the appended claims. 

In the drawings: 

Fig. 1 is a view partly in vertical cross section illustrat¬ 
ing the upper part of a well as the same is being drilled, the 
apparatus in this instance being set up and arranged to per¬ 
mit of drilling the well in accordance with the method de¬ 
scribed and claimed in my eo-pending application above 
identified. 

Fig. 2 is a diagrammatical top plan view illustrating the 
equipment utilized at the surface of the ground during the 
drilling of a well in accordance with said method. 
272 Fig. 3 is a vertical cross section illustrating the 
lower portion of such a well and the manner of seal¬ 
ing the casing in place therein in accordance with this in¬ 
vention. 

While the following description is based upon the method 
of drilling as set forth in my above mentioned co-pending 
application, it is to be understood that the well may be 
drilled bv other and more conventional methods. 

Referring first to Fig. 1, the numeral 1 indicates the sup¬ 
ports for the derrick floor 2 and for the derrick legs 3, which 
parts are of substantially the same construction as in ordi¬ 
nary practice. Likewise, the numeral 4 illustrates the 
table of a rotary machine and the numeral 5 the base of such 
machine, which is utilized for rotating the drill stem during 
the drilling operation. The numeral 6 designates the upper 
section of the drill stem ordinarily known as the kellev 
joint, the same being of non-circular cross section and 
adapted to be rotated by the rotary machine just referred 
to. To the lower end of this kelley joint 6 is secured the 
upper end 7 of the drill stem proper, upon the lower end of 
which is mounted the drill used in drilling the well. 



179 


After the bore hole has been started ain|I has progressed 
tor a relatively short distance, there is positioned within the 
upper end of the same what is known as a [surface string of 
pipe S which is of substantially the same outer diameter as 
the inner diameter of the bore hole. At the upper end of the 
surface string 8 there is provided a second string of 

273 pipe 9 of such a size as to leave an annular space out¬ 
side of the string 9 and within the surface pipe 8. At 

their upper ends, both the strings 8 and 9 are externally 
threaded to receive a fitting 10 having an opening at one 
side thereof to which a How line 11 may be connected in com¬ 
munication with the annular space between the surface 
string 8 and the pipe 9, and having also an bpening adapted 
to receive a flow line 11' communicating willi the interior of 
the pipe 9. It will be seen that the pipe 9 is of shorter length 
than the surface pipe S, and a seal 12 is preferably formed 
between these pipes at the lower end of thejpipe 9 thus clos¬ 
ing the lower end of the annular space 13 jformed between 
these pipes. 

Within the pipe 9 there is lowered into tjhe well a casing 
14 which may be of conventional construction, and a seal 15 
is provided between the lower end of the pipe 9 and the 
outer wall of the casing. This seal 15 is in the form of an 
annular packing which bears against an inwardly extend¬ 
ing flange lb on the pipe 9, and is compressed by means of a 
gland nut 17 threaded into the lower end of the pipe 9. It 
is to be noted that the pipe 9 just above the seals 12 and 15 is 
formed with a plurality of openings 18 therethrough. 

At the upper end of the casing, the same is externally 
threaded into the lower end of a flow head 19, this flow head 
19 being threaded into the interior of the upper end of the 
fitting 10 so as to form a closed annular splice between the 
pipe 9 and the casing 14. The flow head 19 is provided 
with a lateral outlet 20, and at its upper bnd is mounted 
a stuffing box of a type adapted to'receive the ex- 

274 ternallv square kelley joint 6. 

The stuffing box just referred to! consists essen¬ 
tially of a stationary ring 21 mounted withijn the upper end 
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of the flow head, a packing- 22 seated thereagainst, and a 
ring 23 adapted to bear against the upper end of the pack¬ 
ing and cause it to form a seal with the inner wall of the 
how head. A nut 24 serves to force the ring 23 downwardly 
against the packing 22. Threaded into the upper end of the 
ring 23 is a bearing race 25 adapted to receive anti-friction 
bearings 26 which in turn rotatably support a sleeve 27 hav¬ 
ing external bearing races 28 thereon. In order to prevent 
leakage past this sleeve and bearing, a pair of stuffing boxes 
29 and 30 are provided at the upper and lower ends of this 
sleeve, respectively. The lower end of the sleeve 27 is pro¬ 
vided with an inwardly extending flange 31 adapted to sup¬ 
port a ring 32 which is preferably of square internal cross 
section. Supported upon this ring 32 is a packing 33, a 
ring 34, a packing 35, and a ring 36. The packings 33 and 
35 are compressed between the respective rings by means of 
a nut 37 threaded into the upper end of the sleeve 27. 

At the lower end of the drill stem 7 there is connected a 
drill which in this instance is illustrated as an expansible bit 
38. During the drilling operation there is circulated 
through the well a fluid which is preferably a relatively pure 
molten sulphur. This sulphur is first heated within a pit 39 
at the surface of the ground by means of steam coils 40 
supplied with steam through a pipe 41. These steam 
275 coils have a discharge pipe 42 through which the con¬ 
densate from the steam is conducted back to the 
boiler. As the sulphur in the pit 39 is brought up to the 
desired heat, it is drawn from this pit through a pipe 43 by 
means of a pump 44 which is illustrated by the centrifugal 
variety. It is to be noted that upon being melted, sulphur 
becomes verv fluid, the viscosity being very low indeed, so 
that the material will flow substantially the same as water. 
This pump 44 may he driven in any suitable manner as by 
means of some power force through the pulley 45 and the 
discharge- from this pump is conducted through a pipe 46 
and through the customary hose connection to the interior of 
the kelley joint 6. Thus it is forced downwardly into the 
well through the drill stem and allowed to arise to the top 
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of the well again through the space surrounding the drill 
stem within the casing. After the well has been drilled to a 
sufficient depth to permit the insertion of the surface string 
8 and the pipe 9, the same are put in place together with the 
stuffing box thereon, and the sulphur returning from the 
bottom of the bore hole may be heated to facilitate its flow 
within the well by forcing steam into the space between the 
pipe 9 and the casing 14, and causing the same to circulate 
downwardly around the outside of the casing and upwardly 
through the annular space 13, the exhaust passing out 
through the pipe 11. 

It is to be noted that sulphur has a considerable density 
so that the hydraulic head thereof at any gi ven depth would 
be substantially greater than the hydraulic head pro- 
276 vided by the muds ordinarily used fo r circulation dur¬ 
ing the drilling of a well. Thus, the well could be kept 
under control and fluid and gas from the [formation could 
be prevented from entering the well even more effectively 
with molten sulphur than with ordinary! drilling fluids. 
However, in order to impregnate the walls !of the formation 
on all sides of the bore hole with molten sulphur, it is desir¬ 
able at times to increase the pressure upoh the sulphur to 
force it into the formation. When this is desired, the flow 
beam 47 is interposed in the sulphur discharge line 20 and is 
utilized to throttle down the flow of sulphiir from the well, 
thus building up pressure within the well. 

As the well is being drilled, sulphur wilj, in view of the 


foregoing be forced into the formation to some extent such 
as indicated for instance by the numeral 4Slin Figs. 1 and 3. 
It will also pass beyond this line wherever c revices or open¬ 
ings occur as indicated at 49. In view of thb relatively high 
melting point of sulphur, the same will on passing into the 
formation be cooled below its melting point and caused to 
solidify. This, it will readily be seen, will, so to speak, sol¬ 
idify the formation itself, and where this formation con¬ 
sists of what is ordinarily known as heaving shale, the same 
will be positively prevented from caving in. Also, it will be 
protected from contact with water or water-bearing sub- 


i 
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stances which might later otherwise come in contact there¬ 
with and which would cause the so-called heaving shale to 
swell, cave in, and probably ruin the well. 

277 In addition to the foregoing, it will be seen that as 
the drilling proceeds below the lower ends of the sur¬ 
face string 8, the molten sulphur will tend to solidify upon 
and around this surface string, thus firmly anchoring it in 
place. Likewise, after the drilling has proceeded to the 
upper surface of a producing formation, and it is desired to 
anchor the casing and drill into the producing formation, 
this may be accomplished by simply permitting the sulphur 
surrounding the casing to harden. It will readily be seen 
that this will not only anchor the casing and form a positive 
seal between the casing and the formation, but that it will 
also form a seal within the formation itself and render it im¬ 
pervious to water and other fluids. 

With further regard to the anchoring of the casing by 
means of permitting the sulphur to solidify, it may be ex¬ 
plained that this can be accomplished in any one of a num¬ 
ber of different wavs. 

* 

For instance, as soon as the oil sand is penetrated, the bit 
may be withdrawn and the sulphur forced from the interior 
of the casing by placing a plug in the upper end of the cas¬ 
ing and pumping it downward with heated oil or mud. Suf¬ 
ficient time is then allowed to permit the sulphur around 
the casing to solidify and the drilling of the well may then 
proceed in the customary manner. That is to say, an ex¬ 
pansible bit will be lowered through the casing and the drill¬ 
ing into the producing formation will be continued, using 
either oil or the customary drilling mud as a circulating 
medium. If oil is to be used, there must of course be some 
means of controlling the well and maintaining a pres- 

278 sure upon this oil in order that a blow-out will not 
occur. After the well drilling has been completed, 

the well may be tested and operated in the ordinary manner. 

Another method would be to continue the drilling after 
positioning the casing at the point desired, and to pump 
into the drill stem a super-heated mud, permitting this mud 
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to wash downwardly through the drill stem and up through 
the casing until all the sulphur has been displaced from the 
casing. The temperature of the mud may then be reduced 
and the sulphur surrounding the casing permitted to freeze 
and anchor the casing in place. 

If after the casing has been set it becohies desirable to 
move the casing either upwardly or downwardly, it will be 
seen that this can be readily accomplished by simply cir¬ 
culating a mud or similar substance through the casing un¬ 
til it is heated up sufficiently to permit it to move through 
the sulphur which surrounds it. This mafcfes it possible to 
make a production test at one or more points in the well, and 
to make these production tests of any duration desired, in 
order to determine how the well will behave after it has been 
in production a short time. It is also noted that this fea¬ 
ture enables the eventual recovery of the uncorroded casing 
after the well has ceased to produce, thus involving a con¬ 
siderable saving in the cost of the casing. During the pro¬ 
duction of the well it may also be adjusted to any position 
which may seem desirable in accordance with the changing 
characteristics of the well. The sulphur majv also be melted 
to permit movement of a casing or drill pipe by applying a 
low voltage, high frequency alternating cfectric potential 
between the pipe and surrounding formation. 

279 It is within the scope of this invention to cause the 
removal from the well of the surplus molten cement¬ 
ing fluid after the penetration of the formation has taken 
place by the use of so-called gas lift devices whereby the 
fluid is forced from the well by compressed gas or com¬ 
pressed air. This would leave the well fr<?e of the molten 
drilling or cementing fluid with the formatjon still impreg¬ 
nated with said fluid in solidified form. I The formation 
would, therefore, be sealed but the hole wbuld be substan¬ 
tially free of the molten fluid so that the completion of the 
well might be readily accomplished. In this) connection, any 
desired or suitable type of gas lift pumping method may be 
employed for the purpose of raising the fluid. It is to be 
understood that while the method of anchoring the casing 
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within a well is described as being carried on in connection 
with the drilling of a well by the method set forth, such an¬ 
choring of the casing is not limited to this method of drill¬ 
ing. For instance, it is within the spirit of this invention 
to (frill a well in the ordinary manner using customary drill¬ 
ing fluids and after heating the well by the circulation of 
heated mud or other fluid, to anchor the casing therein by 
forcing a molten sulphur into the well in a manner similar 
to that now employed for forcing cement into the well, and 
thereafter permitting the well and sulphur to cool. By 
preheating the bore hole with a circulating drilling fluid the 
liquid sulphur is permitted to penetrate the walls of the 
hole. This penetration may be controlled by the extent of 
preheating, which guarantees a perfect formation seal by 
internal solidification. If a superheated mud drilling fluid 
or other aqueous medium is circulated in order to pre-heat 
the hole, the stuffing box described above will allow the use 
of a completely enclosed circulation system and thus pre¬ 
vent vaporization of the superheated preheating fluid. 

280 If found necessary or desirable, the pumps and 
other parts of the apparatus used in placing the sul¬ 
phur, may be preheated or kept heated to eliminate solidifi¬ 
cation of sulphur therein. After the casing has been thus 
anchored, it may, of course, be removed in the same man¬ 
ner above described or the drilling may proceed in the 
regular way. 

In view of the foregoing, it will be noted that there has 
been provided a method of sealing the walls of a well and of 
solidifying an earth formation wherein the disadvantages 
inherent in previous methods have ben eliminated and 
wherein all the objects and advantages sought by this inven¬ 
tion may be realized. 

281 Having described my invention, I claim: 

1. The method of completing a well which includes 
lowering a string of casing into said well to a position just 
above a formation which is believed to be a producing form¬ 
ation, causing molten sulphur to occupy substantially the 
entire space between said casing and the walls of the well 
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permitting said sulphur to cool and solidify to anchor said 
casing within the well and testing said fornjiation for produc¬ 
tion. 

2. The method of securing a casing within a bore hole 
which comprises lowering a casing into the bore hole to the 
desired depth, causing a molten sulphurous material, solid 
at atmospheric temperatures, to occupy substantially the en¬ 
tire space about the casing within the bojre hole and per¬ 
mitting said material to cool and solidify, j 

3. The method of anchoring casing within a bore hole 
which comprises lowering the casing to t^ie desired depth 
within said bore hole, causing a molten sulphurous material, 
substantially solid at atmospheric temperatures, to occupy 
the space between the said casing and the walls of the bore 

hole, imposing pressure upon said molten material to 
282 cause it to impregnate the formation surrounding 
said casing, and permitting said material to cool and 
solidify to anchor said casing and rende|r the formation 
adjacent thereto, substantially solid and injipervious. 

4. The method of strengthening the walljs of a bore hole 
which comprises injecting molten sulphur ipto the bore hole 
and causing said molten sulphur to penetrate the walls of 
said bore hole and solidify therein. 

5. The method of reinforcing walls of a bore hole which 

comprises injecting molten sulphur into the jiore hole, main¬ 
taining said sulphur at a sufficiently high |temperature to 
cause it to penetrate said formation, and permitting said 
sulphur to cool and solidify within the formation and bore 
hole. j 

6. The method of strengthening an earth formation hav¬ 
ing a bore hole therein, which comprises inserting molten 
sulphur into said bore hole, causing said ^ulphur to im¬ 
pregnate the earth formation forming said bore hole, and 
permitting said sulphur to solidify within tljic formation. 

7. The method of strengthening a formatiojn having a hole 
therein, comprising injecting molten sulphur! into said hole, 
causing said molten sulphur to impregnate the formation 
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surrounding said hole, and permitting said molten sulphur 
to solidify within said formation. 

8. The method of internally sealing and reinforcing the 
walls of a bore hole, which consists of preheating with a 

circulating drilling fluid, displacing the preheating 

283 medium with molten sulphur, permitting the molten 
sulphur to saturate the desired formations until the 

penetration freezes therein, whereby the penetration of said 
sulphur into the formation surrounding the bore hole may 
be 'controlled by the temperature to which the bore hole is 
heated, prior to the injection of the molten sulphur. 

9. In a means for sealing the walls of a bore hole, in com¬ 
bination, means for introducing a heating medium into said 
bore hole, a molten cementing medium and means for dis¬ 
placing the heating medium by the cementing medium 
whereby said molten cementing medium will penetrate the 
heated formation and freeze therein to seal the bore hole. 

IN TESTIMONY WHEREOF, I hereunto affix my 

284 signature. 

HOWARD L. REED 
Oath 

The State of Texas 

Comity of Harris ss. 

Howard L. Reed the above-named petitioner, being sworn, 
deposes and says that he is a citizen of the United States, 
and resident of Houston, Harris County, Texas; that he 
verily believes himself to be the original, first and sole in¬ 
ventor of the improvement in Method of Sealing Earth 
Formations described and claimed in the annexed specifica¬ 
tion; that he does not know and does not believe that the 
same was ever known or used before his invention or dis¬ 
covery thereof, or patented or described in any printed pub¬ 
lication in any country before his invention or discovery 
thereof, or more than two years prior to this application, or 
in public use or on sale in the United States for more than 
two years prior to this application; that said invention has 
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not been patented in any country foreign to the United 
States on an application filed by him or hie legal represen¬ 
tatives or assigns more than twelve months prior to this 
application; and that no application for patent on said im¬ 
provement has been filed by him or his representatives or 
assigns in any country foreign to the Unitjed States. 

HOWARD i. REED 

Sworn to and Subscribed Before Me, thij? 6th day of Au¬ 
gust, 1937. 

FRANCES ]BERGER 

(Seal) Notary Public. 

Harris County, Texas. 
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All the claims are rejected on Swan 1,455,010, showing 
the general combination, using hot tar (see page 1, line 99) 
and this hot tar is used as drilling mud during drilling 
(see page 2, lines 1 to 34). This hot tar makes a hard coat¬ 
ing on the walls. In view of Christians 1,327,268, it would 
not involve invention to use sulfur which Christians re¬ 
gards as an equivalent to tar, asphalt and other substances 
(see page 1, lines 23 to 27), and when either sulfur or hot 
tar is used, it would not he invention to keep the drill string 
hot by means of a hot pipe 16 with a heater 24 as shown by 
Christians. Avery, part 21, and Simmons, part 25, and 
Higgins, part 23, show’ how it is common to keep wrell 
289 pipes hot in order to flow such things as tar and 
sulfur. Higgins is flowing sulfur. 

All the claims are rejected as obviously fully met by 
Jackson, cited, wflio adds heat wiien he desires to move his 
casing in the sulfur in view of Gardner or Drinkern, cited, 
w’ho teach heating the casing by electricity. 

Applicant is required to keep a clear line of division be¬ 
tween this application and applications Serial Nos. 92,541 
and 114,098, in w’hich he is claiming similar subject matter. 
For example, in application 92,541, claims 1 and 5 are 
drawn to a mud formed of a substance having variable 
viscosity. Claims 2 and 22 are drawn to a mud having a 
variable viscosity w’hich is temperature controlled. Claims 
2, 4, 11 and 23 are drawn to a mud having a variable vis¬ 
cosity which is temperature controlled and wfliich has a wall 
supporting function on cooling. Claims 6 and 7 are drawn 
to a variable viscosity mud being used in combination with 
a drill and a casing having heating means. Claim 8 is 
drawn to the control of the subject matter of claims 6 and 
7 by means of an electrical resistance testing circuit. Non- 
elected claims 9, 10, 13 and 21 are drawn to testing the 
resistance of the formation being drilled. Claim 12 sets 
the casing in variable viscosity mud, the casing having 
heating means therein. Claim 14 coats a core wdth mud of 
variable viscosity to preserve it. Claim 15 is similar to 
claims 6 and 7 but adds taking production tests through 
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a screen. Claim 16, which is cancelled, is djrawn to produc¬ 
ing through an insulated casing, and claim |17, which is also 
cancelled, is drawn to the same subject matter as claim 16, 
plus supplying heat. Claim 18, which is cancelled, merely 
calls for an electrically heated pipe. Claims 19 and 20, 
which are cancelled, call for a heated scfeen. Claim 24 
merely calls for drilling with a nonfconductor, such 
290 as oil, which is obviously old in drilling into a produc¬ 
ing formation. Claim 25 calls for setting the casing 
in variable viscosity mud. 

Application Serial No. 114,098 has be^n restricted to 
claims drawm to’ the use of sulfur as a drilling mud. The 
present application claims setting the casing in sulfur in 
claims 1 to 3, and in claims 4 to 7 it claims the use of sulfur 
as a drilling mud with a wall supporting function, which 
is not patentable over claims 2 and 3 of application No. 
114,098, which are drawn to the same subjeef matter. Claim 
11 of application 114,098 and claim 14 of application 92,541 
are for a novel means of recovering a core apd it is believed 
that this should form the subject matter of another appli¬ 
cation, as there is a clear line of division between those 
claims and the other claims. 

Applicant must decide what the line of division between 
these applications is to be and must explaip the line to the 
Examiner, as it is up to the applicant to aPoid double pat¬ 
enting and the Examiner can merely help him. It is noted 
that the sulfur is really a species of the variable viscosity 
mud and it is believed the line of divisioi^ should be be¬ 
tween the processes that are carried out, \yluch are inde¬ 
pendent of the other processes. 

The claims are all rejected. 


H. E. KAUFFMAN 

Acting Examiner. 
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291 Endorsed: Mail Division U. S. Patent Office Feb 
21 1938 

U. S. Patent Office Division 38 Feb 23 1938 

i In the United States Patent Office 

Division 38 

In the Application of Howard L. Reed, Serial No.: 158,286, 
Filed: August 10, 1937, For: Method of Sealing Earth 
Formations 

Hon. Commissioner of Patents 
Washington, D. C. 

Sir: 

Responsive to the Official action dated October 6, 1937, 
please amend as follows: 

In the claims: 

Claims 1 and 2, line 5 of each claim, after “occupy” 
insert—substantially the entire— 

Please add the following claim: 

10. The method of cementing well casing consisting of 
positioning the casing in the desired position within a well, 
melting a cementitious material hard at atmospheric tem¬ 
peratures, forcing said melted material down through the 
casing and up around the lower end thereof, and permitting 
the material thus placed to solidify. 
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292 Endorsed: Mailed Apr 9—1938 

Div. 38 Room 2084 RY/nmg Paper No. 4 

Department of Commerce 
United States Patent Office 
Washington 

Applicant: H. L. Reed. 

Ser. No. 158,286 

Filed Aug 10, 1937. 

For Method of Sealing Earth Formations. 

Martin & Browning, 

Niels Esperson Bldg., 

Houston, Tex. 

Responsive to Amendment filed Feb. 21, 1928: 

Additional references made of record: 

Christians, 1,327,269, Jan. 6, 1920, 61/36 
Christians, 1,763,219, Jun. 10, 1930, 61/36 
Christians, 1,820,347, Aug. 25, 1931, 61/36! 

Christians, 1,858,952, May 17, 1932, 61/36 
Epley, 1,881,176, Oct. 4, 1932, 255/24 
Foran, 2,082,329, Jun. 1, 1937, 255/28 
Dyer, 2,102,555, Dec. 14, 1937, 255/28 
(Filed Jul. 2,1936.) 

. I 

In claim 9, line 4, “to” is changed to by so that it will 
be grammatical. 

The line of division between the applications is approved. 

• Christians of record prefers to use asphalt over sulphur, 
but he mentions sulphur in every one of the many U. S. and 
Foreign patents he has. Some of the U. S. pnes are num¬ 
bered 1,327,268; 1,327,269; 1,763,219; 1,820,347; and 1,858,- 
952. Jackson of record also uses asphalt oif sulphur, but 
prefers to use sulphur (see page 1, line 53). Therefore the 
examiner assumes that Christians actually contemplated 
the use of plain crystaline sulphur but on page 2, lines 89 
to 109 was merely explaining why asphalt came nearer his 
ideal substance than sulphur did. The fact that Christians 
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prefers asphalt does not reduce or destroy his disclosure 
of sulphur. 

Claim 1 was rejected as being an aggregation as the 

293 method in which the well is drilled (as set forth in 
lines 1 and 2) have nothing to do with what follows. 

The well could have been made by a jet of water instead of 
a drill tool. Testing the formation is also a separate 
method. 

If not aggregations; claim 1 was rejected as set forth 
below, as every well is drilled by a tool of some type, the 
casing is cemented above the producing formation, and the 
formation is tested. 

Claims 1 to 7 and 10 were rejected as obviously fully 
met by any Christians patent cited, or of record, in view 
of Jackson of record who teaches that when Christians said 
“sulphur” he meant what he said. Claim 7 is unquestion¬ 
ably exactly what Christians does and the other claims are 
substantially what he does. 

Claims 1 to 10 inch were rejected on Foran or Dyer cited 
as showing the general combination in view of Epley cited 
who shows heating the mud it being no invention in view 
of any of the Christians patents cited, or of record, or Jack- 
son of record to use sulphur as the casing setting cement, 
the patent to Swan, 1,307,027, of record teaching the pre¬ 
heating of the hole as called for by claims 8 and 9 and 
showing the plugs 17 and 18 for placing the melted material 
as claimed in claim 10. 

Claims 8 to 10 were rejected on Swan, 1,307,027, of rec¬ 
ord as showing the general combination in view of 

294 any Christians cited or of record or Jackson of rec¬ 
ord showing the use of sulphur. 

Claims 8 to 10 were rejected on any Christians of record 
or cited in view of Jackson to show that Christians means 
to use sulphur and Swan, 1,307,027, of record who shows 
preheating the formation and placing hot molten material 
that cools solid in the formation. 

C. F. KRAFFT 

Examiner 
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295 Mail Division U. S. Patent Office O^t 6 1938 
U. S. Patent Office Division 38 Ojct 6-1938 

In the United States Patent Ofiice 
Div. 38 

In the Application of 
H. L. Reed 
Serial No: 158,286 
Filed: Aug. 10, 1937 

For: Method of Sealing Earth Formation 

Hon. Commissioner of Patents 
Washington, D. C. 

Sir: 

Responsive to the Patent Office action datbd April 9,1938, 
please amend the above entitled application as follows: 

Claim 1, lines 1 and 2, cancel “drilling a Weil which com¬ 
prises manipulating a drill tool to form a bore hole,’’ and 
substitute—completing a well which includes—; lines 3, 6, 
7 and S, cancel “bore hole” in each instanc^ and substitute 
—well— 

Claim 3, line 3, before “sulphurous” insert—molten— 
Claim 6, line 2, cancel “which comprise^ forming” and 
substitute—having—; same line, before “inserting” insert 
—which comprises— 

Claim 9, line 4, cancel “to” and insert—by— 

Please add the following claims: 

11. Tn a method of securing a well casing in position 
within a well, the steps of placing in a well hole a liquid 
substance substantially solid at atmospheric temperatures, 
heating a casing, lowering said casing into said substance 
while continuing to heat the same, and discontinuing the 
heating of said casing to permit said substance to solidify 
about the casing and rigidly secure it in ary desired posi¬ 
tion. 

296 12. In a method of casing a well, tbe steps of plac¬ 
ing in a well hole a liquid substance substantially 
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solid at atmospheric temperature, heating a casing, lowering 
said casing into said substance while continuing to heat the 
same, discontinuing the heating of said casing to permit 
said substance to solidify about the casing and rigidly se¬ 
cure it in any desired position, and again heating said cas¬ 
ing to liquefy said substance and free said casing when it 
is desired to move the same. 

297 Mailed Nov 2 1938 

Div. 38, Room 3084, Ry: Uel, Paper No. 6 

Department of Commerce 

United States Patent Office 
Washington 

Applicant: H. L. Reed 
Ser. No: 158,286 
Filed: Aug. 10, 1937 

For : Method of Sealing Earth Formations 
J. Vincent Martin & 

Ralph R. Browning 
Niels Esperson Bldg. 

Houston, Texas. 

Responsive to amendment filed October 6, 1938. 

Claims 11 and 12 were finally rejected as being obviously 
fully met by Jackson of record, and were also finally re¬ 
jected on any prior ground of rejection containing the Jack- 
son patent. Applicant’s argument that Christians does not 
disclose sulphur has been considered, but the use of the 
word is enough of a disclosure, even if an accidental one, 
(and it is not believed accidental). 

The claims are all finally rejected. 

i C. F. KRAFFT 

Examiner. 
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298 U. S. Patent Office May 4-1939 Division 3S 

Board of Appeals May 3, 1939 U. S. Patent Office 

In the United States Patent Office 

In the Application of 
H. L. Reed 
Serial No: 158,286 
Filed: Aug. 10, 1937 

For: Method of Sealing Earth Formations 

Appeal to the Honorable Board of Appeals 

Comes Now Howard L. Reed, the above named applicant, 
by his attorneys, and appeals to the Honorable Board of 
Appeals of the Patent Office from the filial rejection of 
claims 1 to 12, inclusive, constituting all the claims in this 
application, as set forth in the Patent Office action dated 
November 2, 1938, on the following grounds: 


The Examiner erred in rejecting claims |1 and 6 of this 
application as being drawn to aggregations of a method of 
drilling and other steps which follow the drilling. 


The Examiner erred in finally rejecting claims 1 to 7, in¬ 
clusive and 10 on any of the patents to Christians, 1,327,268: 
1,327,269; 1,763,219; 1,820,347 or 1,858,952Jin view of the 
patent to Jackson, et al, 1,866,522. 


The Examiner erred in finally rejecting claims 1 to 10, 
inclusive, on the patent to Foran, 2,0$2,329, or Dyer, 
299 2,102,555 in view of the patent to lip ley, 1,SSI,176. 


The Examiner erred in finally rejecting iclaims 1 to 10, 


inclusive, on the patent to 


maJly rejecting c 
Foran, 2,082,329, 


or the patent 
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to Dyer, 2,102,555, in view of the patent to Epley, 1,881,176, 
and further, in view of any of the patents to Christians, 
1,327,268; 1,327,269; 1,763,219; 1,820,347 and 1,858,952, and 
the patent to Swan, 1,307,027. 

5. 

The Examiner erred in finally rejecting claims 8 to 10, 
inclusive, on the patent to Swan, 1,307,027, in view of any 
of the patents to Christians, 1,327,268; 1,327,269; 1,763,- 
219; 1,820,347 and 1,858,952, or the patent to Jackson, 
1,866,522. 

6 . 

The Examiner erred in finally rejecting claims 8 to 10, 
inclusive, on any of the patents to Christians, 1,327,268; 
1,327,269; 1,763,219; 1,820,347 and 1,858,952, in view of the 
patgnt to Jackson, 1,866,522, and the patent to Swan, 1,307,- 
027. 

7. 

The Examiner erred in finally rejecting claims 11 and 12 
on the patent to Jackson, 1,866,522. 

8 . 

The Examiner erred in finally rejecting claims 11 and 12 
on any of the patents to Christians, 1,327,268; 1,327,269; 
1,763,219; 1,820,347 and 1,858,952, in view of the patent to 
Jackson just mentioned. 

300 9. 

The Examiner erred in finally rejecting claims 11 and 12 
on the patent to Swan, 1,307,027, in view of the patents to 
Christians, 1,327,268; 1,327,269; 1,763,219; 1,820,347 and 
1,858,952, or the patent to Jackson, 1,866,522. 

10 . 

The Examiner erred in finally rejecting claims 11 and 12 
on any of the patents to Christians, 1,327,268; 1,327,269; 
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1,763,219; 1,820,347 and 1,858,952, in view of the patent to 
Jackson, 1,866,522, and tlie patent to Swan, 1,307,027. 

11 . 

The Examiner erred in not holding that claims 1 and 6 
are not aggregations and are in proper form. 

12 . 

The Examiner erred in not holding that all of claims 1 
to 12, inclusive, and each of them, patentably distinguish 
over all of the patents cited against this application. 

13. 

The Examiner erred in not allowing claims 1 to 12, in¬ 
clusive. 

An oral hearing is requested. 

The appeal fee of $15.00 is being filed herewith. 

Respectfully, 

J VINCENT MAftTIN 
RALPH R BROWNING 
Attorneys for Applicant. 

DD 25 

April 29, 1939 
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301 Endorsed: Mailed May 9-1939 

Div. 3S Rm. 3084 R:uel Paper No. 8 

Department of Commerce 
United States Patent Office 
Washington 

On Appeal Before the Board of Appeals 

In re application of 

Howard L. Reed 

Serial No. 15S,286 

Filed August 10, 1937 

For: Method of Sealing Earth Formations 

J. Vincent Martin & 

Ralph R. Browning 
Niels Esperson Bldg. 

Houston, Texas. 

Examiner's Statement 

Applicant appeals from the final rejection of claims 1 to 
12. This is an appeal from the rejection of all the claims 
in the application. 

The appealed claims are: 

Claim 1. The method of completing a well which includes 
lowering a string of casing into said well to a position just 
above a formation which is believed to be a producing for¬ 
mation, causing molten sulphur to occupy substantially the 
entire space between said casing and the walls of the well 
permitting said sulphur to cool and solidify to anchor said 
casing within the well, and testing said formation for pro¬ 
duction. 

Claim 2. The method of securing a casing within a bore 
hole which comprises lowering a casing into the bore hole 
to the desired depth, causing a molten sulphurous material, 
solid at atmospheric temperatures, to occupy substantially 
the entire space about the easing within the bore hole and 
permitting said material to cool and solidify. 
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Claim 3. The method of anchoring casijng within a bore 
hole which comprises lowering the casing to the desired 
depth within said bore hole, causing a molten sulphurous ma¬ 
terial, substantially solid at atmospheric temperatures, to 
occupy the space between the said casing (and the walls of 
the bore hole, imposing pressure upon saidj molten material 
to cause it to impregnate the formation surrounding said 
casing, and permitting said material to coci»l and solidify to 
anchor said casing and render the formation adjacent 
thereto, substantially solid and impervious. 

302 Claim 4. The method of strengthening the walls of 
a bore hole which comprises injecting molten sulphur 
to penetrate the walls of said bore hole and solidify therein. 

Claim 5. The method of reinforcing walls of a bore hole 
which comprises injecting molten sulphur iijto the bore hole, 
maintaining said sulphur at a sufficiently hfigh temperature 
to cause it to penetrate said formation, andl permitting said 
sulphur to cool and solidify within the formation and bore 
hole. 

Claim 6. The method of strengthening in earth forma¬ 
tion having a bore hole therein, which comjprises inserting 
molten sulphur into said bore hole, causingsaid sulphur to 
impregnate the earth formation forming said bore hole, 
and permitting said sulphur to solidify within the forma¬ 
tion. 

Claim 7. The method of strengthening a formation hav¬ 
ing a hole therein, comprising injecting molten sulphur into 
said hole, causing said molten sulphur to impregnate the 
formation surrounding said hole, and permitting said mol¬ 
ten sulphur to solidify within said formation. 

Claim 8. The method of internally sealinlg and reinforc¬ 
ing the walls of a bore hole, which consists of preheating 
with a circulating drilling fluid, displacing jthe preheating 
medium with molten sulphur, permitting the molten sul¬ 
phur to saturate the desired formations ijmtil the pene¬ 
tration freezes therein, whereby the penetratjion of said sul¬ 
phur into the formation surrounding the bore hole may be 






controlled by the temperature to which the bore hole is 
heated, prior to the injection of the molten sulphur. 

Claim 9. In a means for sealing the walls of a bore hole, 
in combination, means for introducing a heating medium 
into said bore hole, a molten cementing medium and means 
for displacing the heating medium by the cementing medium 
whereby said molten cementing medium will penetrate the 
heated formation and freeze therein to seal the bore hole. 

Claim 10. The method of cementing well casing consist¬ 
ing of positioning the casing in the desired position within 
a well, melting a cementitious material hard at atmos¬ 
pheric temperatures, forcing said melted material down 
through the casing and up around the lower end thereof, and 
permitting the material thus placed to solidify. 

Claim 11. In a method of securing a well casing in posi¬ 
tion within a well, the steps of placing in a well hole a liquid 
substance substantially solid at atmospheric temperatures, 
heating a casing, lowering said casing into said substance 
while continuing to heat the same, and discontinuing the 
heating of said casing to permit said substance to solidify 
about the casing and rigidly secure it in any desired posi¬ 
tion. 

303 Claim 12. In a method of easing a well, the steps 
of placing in a well hole a liquid substance substan¬ 
tially solid at atmospheric temperature, heating a casing, 
lowering said casing into said substance while continuing 
to heat the same, discontinuing the heating of said easing 
to permit said substance to solidify about the casing and 
rigidly secure it in any desired position, and again heating 
said casing to liquefy said substance and free said casing 
when it is desired to move the same. 

Applicant’s invention consists of a method of securing a 
casing pipe 14 to the walls of a drill hole. Casing pipe 8 is 
similarly secured to the walls of drill hole 48. The method 
briefly consists in pumping molten sulphur down the hole 
and up behind the casing. 

In Figure 2, a sulphur tank or pit 39 contains the sulphur 
which is heated by radiator 40. The molten sulphur is 
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pumped through pipe 43 by pump 44 through pipe 46 and 
down the drill string where it may enter ujp behind the cas¬ 
ing. As long as the sulphur is kept hot, circulation may be 
maintained and by allowing it to cool a \^ery solid seal is 
formed at will. 

The references relied upon are: 

Higgins, 738,326, Sept. 8, 1903 
Gardner, 782,233, Feb. 14, 1905 
Avery, 945,209, Jan. 4, 1910 
Sw r an, 1,307,027, June 17, 1919 
Drinkern, 1,309,721, July 15, 1919 
Christians, 1,327,268, Jan. 6, 1920 
Swan, 1,455,010, May 15,1923 
Simmons, 1,841,302, Jan. 12, 1932 
Jackson et al, 1,866,522, July 5, 1932 j 
Lawton et al, 1,999,766, Apr. 1935 j 
Blow, 2,043,504, June 9, 1936 
Christians, 1,327,269, Jan. 6, 1920 
Christians, 1,763,219, June 10,1930 
Christians, 1,820,347, Aug. 25,1931 
Christians, 1,858,952, May 17,1932 
Epley, 1,881,176, Oct. 4, 1932 
Foran, 2,082,329, June 1, 1937 
Dyer, 2,102,555, Dec. 14,1937 j 

‘‘Setting Drill Pipe as Casing Overcbmes ‘Heaving 
Shale’ ”, The Oil Weekly, Aug. 1, 1932, pages 25 and 26 

304 The Cementer, Vol. 3, Nov. 4, published by Hallibur¬ 
ton Oil Well Cementing Co., Durcan, Oklahoma, 
Sept. 1931; 6 pages. 

Aquagel Handbook, 1930; Baroid Sales Co., Los Angeles, 
California, pages 18 and 19. 

Christians of record prefers to use asphalt over sulphur, 
but he mentions sulphur in every one of the (many U. S. and 
foreign patents he has. Some of the U. S| ones are num¬ 
bered 1,327,268; 1,327,269; 1,763,219; 1,820,$47; and 1,858,- 
952. Jackson of record also uses asphalt ^>r sulphur, but 
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prefers to use sulphur (see page 1, line 53). Therefore the 
examiner assumes that Christians actually contemplated 
the use of plain crystaline sulphur but on page 2, lines 89 
to 109 was merely explaining why asphalt came nearer his 
ideal substance than sulphur did. The fact that Christians 
prefers asphalt does not reduce or destroy his disclosure 
cf sulphur. 

Claim 1 was rejected as being an aggregation as the 
method in which the well is drilled (as set forth in lines 1 
and| 2) have nothing to do with what follows. The well 
could have been made by a jet of water instead of a drill 
tool. Testing the formation is also a separate method. 

If not aggregations, claim 1 was rejected as set forth be¬ 
low, as every well is drilled by a tool of some type, the cas¬ 
ing i is cemented above the producing formation, and the 
formation is tested. 

Claims 1 to 7 and 10 were rejected as obviously fully met 
by any Christians patent cited or of record, in view of Jack- 
son of record who teaches that when Christians said “sul¬ 
phur'’ he meant what he said. Claim 7 is unquestionably 
exactly what Christians does and the other claims are sub- 

stantiallv what he does. 

•> 

305 Claims 1 to 10, inclusive, were rejected on Foran 
or Dyer cited as showing the general combination in 
view of Eplev who shows heating the mud, it being no inven¬ 
tion in view of any of the Christians patents, or Jackson 
to use sulphur as the casing setting cement, the patent to 
Swan 1,307,027 teaching the preheating of the hole as called 
for by claims 8 and 9 and showing the plugs 17 and 18 for 
placing the melted material as claimed in claim 10. 

Claims 8 to 10 were rejected on Swan 1,307,027 as show¬ 
ing the general combination in view of any Christians or 
Jackson showing the use of sulphur. 

Claims 8 to 10 were rejected on any Christians in view 
of Jackson to show that Christians means to use sulphur 
and Swan 1,307,027, who shows preheating the formation 
and placing hot molten material that cools solid in the 
formation. 
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Claims 11 and 12 were finally rejected as being obviously 
fully met by Jackson of record, and werei also finally re¬ 
jected on any prior ground of rejection containing the Jack- 
son patent. Applicant’s argument that Christians does not 
disclose sulphur has been considered, but the! use of the word 
is enough of a disclosure, even if an accidental one, (and it 
is not believed accidental). 

C. T. KRAFpFT 
Examiner. 

306 Endorsed: U. S. Patent Office Boprd of Appeals 
Feb 15 1940 Mailed 

Appeal No. 31,086 

Hearing: January 30, 1940 I OB 

In the United States Patent Office 

Before the Board of Appeal^ 

! 

Ex parte Howard L. Reed j 

Application for Patent filed August 10, 1937, Serial No. 
158,286. Method of Sealing Earth Formations. 


Messrs. J. Vincent Martin & Ralph R. Browning and Mr. 

John H. Bruninga for applicant. 

_ I 

This is an appeal from the action of the primary Exam¬ 
iner finally rejecting claims 1 to 12, inclusive. 

The following claim is representative: 

1. The method of completing a well which includes lower¬ 
ing a string of casing into said well to a position just above 
a formation which is believed to be a producing formation, 
causing molten sulphur to occupy substantjally the entire 
space between said casing and the walls of tpe well, permit¬ 
ting said sulphur to cool and solidify to anchor said casing 
within the well, and testing said formation £or production. 

The references relied upon are: 
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Higgins 

738,326 

Sep. 

8,1903 

Gardner 

782,233 

Feb. 

14,1905 

Avery 

945,209 

Jan. 

4,1910 

Swan 

1,307,027 

June 17,1919 

Drinkern 

1,309,721 

July 15,1919 

Christians 

1,327,26S 

Jan. 

6,1920 

Christians 

1,327,269 

Jan. 

6,1920 

Swan 

1,455,010 

Mav 

15,1923 

Christians 

1,763,219 

June 10,1930 

Christians 

1,820,347 

Aug. 

25,1931 

Simmons 

1,841,302 

Jan. 

12,1932 

Christians 

1,858,952 

May 17,1932 

Jackson et al 

1,866,522 

July 

5,1932 

Epley 

1,881,176 

Oct. 

4,1932 

Lawton et al 

1,999,766 

Apr. 

30,1935 

Blow 

2,043,504 

June 

9,1936 

Foran et al 

2,082,329 

June 

1,1937 

Dyer 

2,102,555 

Dec. 

14,1937 


“Setting Drill Pipe as Casing Overcomes ‘Heaving 
Shale’ ”, The Oil Weekly, Aug. 1, 1932, pages 25 and 
26. 

The Cementer, Vol. 3, No. 4, pub. by Halliburton Oil 
Well Cementing Co., Duncan, Okla., Sept., 1931, pp. 

1 - 6 . 

Aquagel Handbook, 1930, Baroid Sales Co., Los An¬ 
geles, Calif., pp. 18 and 19. 

The appealed claims relate to the use of molten sulphur 
in the drilling of deep wells. Apparently in some instances 
it is used before setting of the surface casing so as to 
strengthen the walls of the well against caving in. After 
setting the first casing, the sulphur acts as a sealing medium 
in lieu of cement usually employed. If other casings are 
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subsequently set in place, the molten sulpjbur is also used 
for sealing- purposes. In order that the sulphur may be used 
in the manner indicated, it is necessary tjo keep it in the 
molten condition and for that purpose the Apparatus shown 
in Fig. 2 is used. It is alleged that by use of molten sulphur 
instead of the usual mud, greater penetration is obtained and 
as sulphur when cooled is quite hard, the wiall of the well is 
better able to withstand side pressure than when mud alone 
is used. It is also contended that as a sealing medium about 
the lower end of the casing, sulphur has s|ome advantages 
over hydraulic cement in that it will penetrate further into 
the formation. 

The examiner has cited twenty-one references but 
308 has applied only a small number of them to the ap¬ 
pealed claims. We therefore assume that the others 
are merely cumulative and need not be considered. The pat¬ 
ents to Christians have been relied on mainly. Thev show 
the use of certain thermoplastics such as asphalt, coal tar 
pitch, sulphur, etc. for sealing crevices etc. in wells. Appel¬ 
lant contends that these patents do not contemplate the use 
of crystalline sulphur which sets quite hard when cold but 
instead, amorphous sulphur which is alwayls a more or less 
viscous mass. The patents mention sulphur broadly and 
presumably cover both forms. Surely no invention would 
be involved in trying out crystalline sulphur for the purpose 
in hand if it were found that the other form was inopera¬ 
tive, especially so in view of the Jackson et al patent where 
sulphur is used as a sealing-off medium. 

“Claims 8,11 and 12 include specific step>| in the handling 
and applying of the molten sulphur which do not appear to 
be disclosed in the prior art and these three claims are 
therefore deemed to be allowable.” 

The remaining claims are deemed to be lj)road enough to 
be substantially met by the prior art of record. 
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The decision of the examiner is reversed as to claims 8, 
11 and 12, and is affirmed as to the remaining claims. 

BOARD OF APPEALS 

HENRY VAN ARSDALE 
Assistant Commissioner 

F. P. EDINBURG 
Examiner-in-Chief 

I C. H. SHAFFER 

Examiner-in-Chief 

February 15, 1940 

Mr. J. V. Martin 
Niels Esperson Bldg. 

Houston, Texas 




APPELLANTS’ EXHIBIT H. 




Asphalt .Grouting for Waterproofing ^nd 

for Stopping Leakage ^ ® 0 

How Leakage Wm Stopped at 

Columbia Dam io Tennessee >• ... 

i ’ 

By GEORCK W. CHRISTIANS 


npHE Columbia Dam of the Southern 
I Cities Power Co. la located near 
Columbia, Tenn., on the Duck River. It 
waa built in 1929. It Is a gravity sec¬ 
tion ((vine about 14 ft. effective head 
and la founded on dolomite. 

The Problem.—The east end of the 
dam terminates against a nearly ver¬ 
tical rock cliff. The base of the dam 
is all on rock. The west end of the 
dam terminates In a sloping bank of 
alerlal gravel and sandy loam, over the 
rock. The abutment was carried into 
the bank soma 15 ft. or 20 ft. to ap¬ 
parently watertight formation, but 
shortly after completion leakage devel¬ 
oped at this abutment. In addition 
wave action and eddlaa at high water 
periods eroded the bank Jest below the 
dam so that additional reinforcement at 
this abetment b e cam e accessary. A 
■mall enumet of azcavatioD exposed 
the outlet of the principal leak and the 
sad of the dam which sloped up from 
rock on about a 90 degree sagie against 
4 to K ft. of gravel, which, at this point 
seamed to be tightly filled Vth day. 
with about 15 ft. of firm aaady loam 


to b e twee n 2 
(aee Fig. t) 


aad S eu. ft. per 


in the re* jw* wader the end of the 
dam. Other smaller leakage appea r ed 
at the head of the trench expoeiag 
the mala leak aad at various points 
along the bank 50 ft. to 75 ft. down 
■fisam Later work Indicated that the 
smaller distributed leakage was from 
aa entirely separate passage through 
the reek wader the dam. 


As a Mtlmtaasv to teiafeecing this 
sad of ns dam a contract was satcred 
tote with the A m er ic an Asphalt Grout¬ 
ing Cs, of Chatksswoga, Tenn. (licensed 
a ad or Christiana asphalt grouting 
patents) to stop the leakage and water¬ 
proof the groead above the dam so that 
excavation work might be carried on 
without interference from head water 


teeptog the Leakage. —Holes Not. 
id 2 were drilled down about 6 ft. 
dream from the dam about opposite 
leak outlet, as shown on the sketch, 
ss encountered porous gravel over 
reck but did not males connection 
i the passages in the rock. They 
s g re ete d with asphalt however, 
at It bhL of asphalt were pumped 
these hales, which impregnated the 
ms gravel aad reduced the leakage 
ewhst hat did net effect closure of 




r »»w Cm. 


f fr » i 

T / » » t 
♦ ' 


ass WnlM Unto •( DHS B*4 m 

the passages in the rock whoa* inlet* 
were apparently considerably up 
stream. Other holes were put dpwn. 
The one designated aa No. 3 on the 
sketch made direct connection sjrith 
passage of the main leak about S ft 
down in the rock. 


Pumping of asphalt was started] in 
this hole at about eight o-cloek One 
morning. Almost immediately the leak 
outlet be*me very turbid as mud and 
sediment was washed out by the in¬ 
creased velocity of the water a» the 
asphalt expanded in the passage. About 
30 minutes after starting a neck of as¬ 
phalt appeared. By slowing down the 
pump and reducing the temperature the 
outflow of asphalt was controlled to a 
negligible quantity while the mass arms 
expanded in the pa image. In another 


hour the leakage from the main outlet 
was practically stopped Pumping *»< 
continued, however, until noon tn order 
to get a good body of asphalt on all 
sides of the drilled hole. Operation' 
were then shut down for about tw.> 
hours to permit the asphalt in place t*. 
cool and harden. Then the injection 
pipe was reheated by tha electrical ale 
mant and s pressure of 200 lb. per 
square inch applied which had the effect 
of slowly squeeting the cold asphalt 
tightly against the rock surfaces in all 
directions to that 100 per cent closure 
was effected and no leakage whatever 
could be detected at the main outlet. 

This work had no effect on the other 
leakage, part of which is shown in Fig 
3, but the following dsy the other pass* 
ago was closed in a similar manner by 
pumping into hole No. 6 (see sketch) 
which made connection with the other 
passage in another stratification of the 
rock about 3 ft. higher in elevation. 

Several other holes wars put down 
and some of them grouted to make 
sure of the water tightness of the 
gravel so that excavation work might 
not be interfered with. In all about 37 
drums of asphalt were used. 

Fig. 4 shows the final conditions but 
with tail water too high to uncover the 
outlets. 

The Principle of Asphalt Granting.— 
The principle of operation of asphalt 
grouting is to pump s material which 
is fluid when hot, but not absolutely 
solid when cooled, such as asphalt, down 
through electrically heated pipes placed 
in drilled holes, into the crevice* in the 
rock below. When the asphalt leaves 
the pipe and touches th« water it con¬ 
geals on the outside into a nearly solid 
condition which is tough enough to re¬ 
sist the pressure of a moving stream of 
water, but soft enough so that a mot 
erate pressure from the pipe line can 
expand it from the inside until it fill' 
and effectually seals the crevice against 
the flow of water. 

It is necessary that the material be 
an insulator of electricity, a poor cun 
•luctor of heat, insoluble in water, that 
it will melt st a moderate temperature, 
and that when roM it he stiff enough 
to resist whatever water pressure may 
be encountered but ductile enough s«. 
that a heavier pressure from the pipe 
line will slowly expand it into the 
crevices so as to make intimate c-»n 
tact with the rock surfaces. Asphalt 
fulfills all these requirmente very well 
In addition, when so placed it ia as 
permanent as the rock itself. - 
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When the asphalt emerges from the 
pipe into water it tends to assume a 
globular form. (Fig. 5-) The surface in 
contact with the water is congealed and 
form* a tough sac enclosing the hot 
fluid interior. As long as the flow from 
the pipe is continuous a fluid connec¬ 
tion is maintained and the sac can lie 
expanded until externally restricted. 
The strength or thickness of the en¬ 
closing membrane is controlled by the 
rate of expansion of the sac. When 
restricted the asphalt assumes the form 
of the cavity and expands in the direc¬ 
tion of least restriction. 

The heat conductivity of asphalt is 
auch that as long aa the flow is continu¬ 
ous a fluid is easily maintained through 
the interior of the mass from the pi|>*- 
line to the point of expansion, and the 
asphalt can be moved to considerable 
distance. In a 2 or 3 in. horitonta! 
seam it is not at all difficult to force 
the asphalt several hundred feet if de¬ 
sirable (usually it is not). This i» 
readily controlled by stopping the flow 
long enough for the fluid passage t>* 
solidify, then when operations are re 


sumed the asphalt must start out again 
at the pipe until the crevice ia com¬ 
pletely filled adjacent to the pipe. 

When the cavity adjacent to the pipe 
is filled pressure ia applied and main¬ 
tained for a considerable time, although 
there may be relatively little flow of 
asphalt. Thia pressure haa the effect 
of slowly moving the cold material until 
the hot material breaks through to 
Rome nearby unfilled space, or, if this 
is not possible, it squeezes the asphalt 
tightly to the rock surfaces no matter 
how irregular, so as to preclude abso¬ 
lutely the passage of water. The dis¬ 
tance from the pipe at which this pres 
sure on the cold asphalt is effective 
depends upon the sixe and nature of the 
crevice, the grade of asphalt used, the 
amount of pressure applied, and the 
duration of the application of the pres¬ 
sure. Usually it ia desirable to start 
with a soft grade to fill the small 
[spaces, then if necessary this can be 
backed up by a plug of hard material 
which ms it is introduced squeezes the 
soft material into the small branching 
crevices. 

In operation the pipe may be sur¬ 
rounded by water and thereby kept so 
cool that the asphalt touching it is solid, 
but the heat conductivity of the asphalt 
is such that a fluid passage is easily 
maintained next to the hot wire in the 
center so that the pressure i:, free to 
emerge at any of several cavities which 
may exist throughout the extent of the 
jierforations, and when back pressure i- 
built up a defin.te assurance is obtained 
that all cre\ tee* encountered b> thi- 
hole are filled It is in eff-ct a test 
at a definite factor •>' safets not or.:* 

I of the watertightne-s but also of the 
strength of the foundation materia. 
The heating device not onl> keep, the 
asphalt m a fluid condition until ii 
reaches the cavities to be fill*-.) hut »1*.. 
makes it possible to resume operation, 
after a shutdown nierelv by applying 
the heat for a few minutes before start 
! mg the pump. 
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To all whom it may concern: 

Be it known that L John C. Swan, a citi¬ 
zen of the United States, residing at Ma¬ 
rietta, in the county of Washington and 
5 State of Ohio, have invented certain new 
and useful Improvements in Methods of Ex¬ 
cluding Water from Drilled Wells for Oil, 
of which the following is a specification. 

In the usual methods of drilling wells for 
10 oil, it is the custom when a water-bearing 
stratum is encountered and drilled through 
to insert into the bore, a casing consisting 
of a series of lengths of connected steel or 
iron pipes of suitable diameter, this casing 
15 extending beneath the water-bearing stra¬ 
tum and thereby shutting off the water from 
the bore. As successive water bearing strata 
are encountered, additional strings of cas¬ 
ing are inserted. These successive strings 
20 extend one inside the other from the surface 
to a location below the water and the need 
of them necessitates the starting of the bore 
with a sufficient diameter to permit the in¬ 
sertion of as many strings of casing as may 
25 be necessary. 

Obviously, large quantities of steel and 
iron in the form of pipes, are used, and the 
cost of transportation to the location where 
the hole is being bored and the cost of labor 
SO for their installation is very large in addi¬ 
tion to the purchase cost. 

Further the drilling of an initially large 
hole is necessitated, which adds to the cost of 
the well. 

35 It is the object of my invention to ob¬ 
viate the necessity for using successive 
strings of casing and the necessity and ex¬ 
pense of large hole drilling and these ob¬ 
jects I attain by sealing up the successive 
40 water bearing strata in the bore by the 
method which will now be described. 

My method consists in first preferably 
heating the porous, seamedf or stratified 
rock through which the water enters the 
45 bore, to such a degree that a fluid’sealing 
compound forced into the bore, will freely 
enter the pores or interstices of the water- 
containing stratum and will thereafter con¬ 
geal or set into a mass sufficiently solid to 
50 prevent the further ingress of water into the 
bore. As such sealing compounds I prefer to 
use materials which are liquid at tempera¬ 
tures above the natural temperature of the 
water bearing stratum, but which will be 
56 solid or semi-solid at that temperature. 
Such materials are paraffin, resin, coal-tar, 
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pitch, asplmlj, etc., either alone or in suitable 
combination with each other or other mate¬ 
rials which will give them the property 
above referred to. 60 

In carrying out my method, where a com¬ 
pound is usedf which requires heat to make it 
liquid, I force into the well a suitable heat¬ 
ing medium such as hot water which may be 
heated under sufficient pressure to raise its 65 
temperature to a suitable degree above its 
boiling point at atmospheric pressure. The 
hot water is forced into the well under suffi¬ 
cient pressure to overcome the hydrostatic 
head of the water in the porous stratum 70 
and forces its way into the porous mass 
thereby heating the same to such a degree 
that when the liquefied sealing compound is 
introduced it will be able to permeate the 
water bearing strata to the desired extent to 75 
insure complete exclusion of the water from 
the bore of (the well when the material is 
allowed to cobl and set in place. 

Different filling materials will require dif¬ 
ferent temperatures for successful penetra- $0 
tion of the porous rock, e. </. asphalt will re¬ 
quire a considerably higher temperature 
than paraffin.! 

These operations may be carried out by 
any suitable form of apparatus, one form be- §5 
ing shown in the accompanying drawing, in 
which— 

Figure 1 is 1 section through a drilled well 
with my apparatus in place; and 

Fig. 2 is a continuation of the apparatus 90 
shown in Fig, 1. 

Referring to these drawings. 1 is the bore 
of the well. 2 is a string of steel or iron 
pipes extending downward into the bore. 
Surrounding the string 2 is a second string 95 
3 whose lower length is, at its lower end, se¬ 
cured through suitable couplings 4 to the 
pipe 2. As shown, this connection is made 
by an ordinary form of screw pipe coupling, 
but it is preferred to weld this joint so that 100 
the lower portion of the pipe 3 is hermeti¬ 
cally sealed to the interior piping 2. At its 
upper portion the pipe 3 is provided with 
a stuffing box 5 through which passes the 
pipe 2 , and isj also provided with a T-head ioi 
to which is connected the pipe (> provided 
with an outwardly opening check valve 7 , 
and a shut-offj valve 8, this pipe leading, as 
indicated to any suitable form of vacuum 
pump. The purpose of this arrangement is 110 
to provide around the greater portion of the 
length of the pipe 2 a heat insulating cham- 
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ber whereby the loss of heat from the hot 
water and rock filling compound is pre¬ 
vented. 

While I have described means for produc- 
5 ing a substantial vacuum, this may be un¬ 
necessary at depths of less than 1000 feet, 
and the "dead an* space alone will probably 
afford sufficient heat insulation to maintain 
a workable temperature for both the hot 
10 water and the hot liquid filling material 
passed down the pipes 2. 

It will be understood that the strings of 
pipe 2 and 3 are made up concurrently be¬ 
fore being lowered into the well so that none 
15 of the water present in the well can find its 
way into the space between the string 2 and 
the string 3, and it is essential that water 
shall be excluded from this space. 

As shown in Fig. 2 the upper portion of 
20 the pipe 2 is provided with a coupling 40, 
to which is connected a v.alved pipe 20 lead¬ 
ing to a suitable source of pressure fluid such 
as cold water, gas or air. Another valved 
pipe 42. is connected to any suitable means 
25 for supplying hot water, such as a steam 
boiler, not shown. A removable screw-plug 
16 is located at the top of the coupling to 
permit the insertion of the expansible pis¬ 
tons IT and 18. These pistons are preferably 
30 cylinders of rubber formed with a central 
cavity. 

Below the end of the heat insulating cas¬ 
ing 3 and around the pipe 2 and between 
that pipe and the wall of the bore is in- 
35 serted an oil well packer 9 of the construe- • 
tion commonly used in oil wells, or of any 
special construction which the special cir¬ 
cumstances of use may require. As shown 
the packer consists of a rubber tube 10 com- 
40 pressed between flapge couplings 11 and 12. 
the coupling 11 being secured to the pipe 2, 
and the coupling 12 resting upon an exten¬ 
sion 13 of the packer body which is in turn 
screwed into the perforated pipe 14, this 
45 pipe constituting in effect a continuation of 
the pipe 2. As will be readily understood 
this packer provides a slip joint for the pipe 
2 whereby the weight of the superincumbent 
strings of pipe will compress the rubber and 
50 force it inwardly and outwardly into a 
water tight engagement with the pipe 2 and 
the walls of the bore. The perforated pipe 
14 is provided at the bottom with a screw 
cap closure 15. 

55 The upper portion of the pipe 2 is ma¬ 
chine-finished on the outside to provide a 
smooth 'surface whereby the pipe under the 
expansion incident to heat may pass freely 
through the stuffing box 5 while maintaining 
60 a hermetically sealed joint. 

In operation the vacuum pump withdraws 
the air from the space between the pipes 
2 and 3 thereby forming an effective heat 
insulation around the pipe 2. Hot water 
65 which has been heated preferably under 


pressure so that it is at a suitable tempera¬ 
ture, is passed downwardly from pipe 42 
through the pipe 2 and out through the per¬ 
forations in the pipe 14 and thence into the 
chamber formed between the packer and the 70 
bottom of the well, and flows into the pores, 
crevices or seams of the water-bearing 
porous rock, forcing back the water con¬ 
tained therein, and in its passage heating 
the body of the rock to a suitable tempera- 75 
ture. This flow of hot water is continued 
for a time, which will depend upon the 
character of the rock, until the heating to 
the requisite temperature has extended radi¬ 
ally from the bore to a sufficient distance. 80 
The supply of hot water is then shut off, the 
plug 16 at the top of pipe 2 is removed and 
an expansible piston 17, preferably of rub¬ 
ber, is then inserted into the pipe 2 and the 
charge of liquid filling compound is intro- 85 
duced. A second expansible piston 18 is then 
inserted overthe charge of liquid filling com¬ 
pound and the plug 16 replaced. The pistons 
are then forced down into the bore by a suit¬ 
able pressure means, such as cold water or 90 
high /pressure air or gas introduced through 
the pipe 20. Under the pressure thus exerted 
the lower piston will move to the bottom of 
pipe 2 whereupon the charge of liquid filling 
compound will flow through the perfora- 95 
tions and into the interstices, seams or 
crevices in the water bearing porous rock. 

This impregnation of the water bearing 
stratum will proceed from the bore out¬ 
wardly until the liquid filling material comes 100 
into contact with the rock material at a 
temperature iow enough to cause it to con¬ 
geal or freeze in place thereby completely 
sealing the orifices through which water en¬ 
ters tlie seal and the balance of the filler is 105 
held under pressure for the necessary period 
of time to effect cooling to congelation. 

This same operation is repeated as often 
as water producing strata are penetrated 
bv the bore. In the absence of caving walls HO 
the bore of the* well may be of the same di¬ 
ameter from the surface of the ground to 
the finished depth of the well. 

After the withdrawal of the strings of 
pipe 2 and 3 and the packing, the residual 115 
mass of filling material can be drilled up 
by the usual process of drilling. 

It will be apparent therefore that my in¬ 
vention enables a perfectly and permanently 
dry well to be l>ored without the use of any 120 
casings for the purpose of excluding water, 
since the filling material when, solidified 
forms a water-excluding barrier of sufficient 
strength to withstand the hydrostatic pres¬ 
sure behind it. 125 

Ordinarily water is encountered in sand¬ 
stone which varies in texture from large 
crystalline formation to very fine grain. 

It will be readily understood that the 
coarser grained structure will absorb larger 13Q 


uantities of the filling material and fill 
arther back from the bore hole than the 
finer grain formation; and in the event of 
largo crevices being present, a larger quan- 
6 tity of filling material must be used to ob¬ 
tain the necessary penetration for successful 
water exclusion. 

While I have above referred to certain 
materials as suitable for use as filling ma- 
10 terials it is to be understood that any other 
material which is not soluble in or miscible 
with water and possessing the physical 
properties heretofore described may be used 
in lieu of t,he specifically mentioned ma- 
16 terials. 

I claim:— 

1 . The method of preventing the flow of 
water from a water-bearing stratum into a 
drilled well without casing through the 
20 water-bearing stratum which consists in fill¬ 
ing the interstices and crevices of such stra¬ 
tum bv forcing thereinto a hot liquid ma¬ 
terial. insoluble in water, but capable of 
solidifying, when cooled to the natural tem¬ 


perature o i such stratum, to form a seal 26 
against the further entrance of water. 

2 . The process as claimed in claim 1 , in 

which the lock-substance in the water-bear¬ 
ing stratum is heated before the introduc¬ 
tion of the hot filling material. 30 

3. The process as claimed in claim 2 in 
which the heating is effected ,by highly 
heated watpr. 

4. The rricthod of preventing the flow’ of 
water from a water-bearing stratum into a 36 
drilled well without casing through the 
water-bearing stratum which consists in 
filling the interstices and crevices of such 
stratum byi forcing thereinto a hot liquid 
material, insoluble in water, but capable of 40 
solidifying] when cooled to the natural tem¬ 
perature o:: such stratum, to form a seal 
against the further entrance of water and 
maintaining the pressure on the filling ma¬ 
terial for tfie necessary period of time to ef- 46 
feet cooling thereof to solidification. 

In testimonv whereof, I affix my signature. 

JOHN C. SWAN. 
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To all whom it may concern: 

Be it known that I, George W. Chris¬ 
tians, a citizen of the United States, residing 
at Chattanooga, in the county of Hamilton 
5 and State of Tennessee, have invented cer¬ 
tain new and useful Improvements in Meth¬ 
ods of Sealing Crevices in Rock Formations, 
of which the following is a specification. 

This invention relates to an improved 
10 method for sealing crevices or cavities in 
rock or waterproofing broken or porous rock 
formations. It consists essentially in pump¬ 
ing a material, which is fluid when heated, 
but nearly solid and highly viscous when 
15 cool, through a suitably heated pipe into the 
rock containing the crevices or cavities. 
After reaching the rock formation, the seal¬ 
ing material enters the crevices under pres¬ 
sure and then becomes cool and practically 
20 solid, thus filling the crevices and effectually 
sealing said crevices against the passage of 
water and the like. 

I have found from practical operations 
that a number of different materials, such as 
25 sulfur, asphalt or coal tar pitch, may be 
used, but I believe that unadulterated as¬ 
phalt is the best material for the process. 

It has heretofore been proposed to intro¬ 
duce bitumen, pitch and sulfur into creviced 
30 rock for the purpose of sealing the interstices 
but the method of introducing such mate¬ 
rials is essentially different from my process 
and it has never been used to commercial ad¬ 
vantage. 

35 Cement has also been used prior to my in¬ 
vention for filling rock crevices and it may 
be of assistance at this stage to point out the 
advantages of my method over the cement 
grouting method. First, mv method can be 
40 successfully employed, for sealing crevices 
or a cave of considerable size, through 
which water is flowing at relatively high 
velocity, without loss of material by wash¬ 
ing. In grouting, great quantities of cement 
45 are often washed away and wasted before a 
closure is effected and then it is frequently 
impossible to determine whether the crevice 
is sealed or whether the drilled hole has be¬ 
come clogged. Second, a number of crevices 
50 at different elevations, by my method, can be 
sealed equally well from the same drilled 
hole. I accomplish this by extending a per¬ 
forated pipe through all of the crevices, so 
that the pressure and accessibility at each is 
55 equalized and when pumping has continued 
until a high resisting pressure has been 
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reached a definite assurance is obtained that 
all spaces adjacent to the pipe line are filled. 
Grouting can only be effective at one point 
at a time ?md when the introduction of the 60 
cement at this point is finished, a new hole 
must be chilled. Third, with my method, 
after the work is completed at any particular 
hole, the pipe together with a portion of the 
heating means are left embedded in the seal- 65 
ing material, so that if it is considered desir¬ 
able at some future time (several years later 
if necessary) more material may be forced 
into the same hole by merely making the 
proper connections with the pipe and heat- 70 
ing means} Then after heating for a few 
minutes, additional material may be intro¬ 
duced, thelsame as if the original operation 
had never been halted. When grouting, on 
the other band, a stoppage of only a few 75 
minutes allows the cement to set in the hole 
and consequently no more cement can be in¬ 
serted. O^ing to this solidifying of the ce¬ 
ment, a new hole must be drilled if it is de¬ 
sired to continue the work. 80 

Before proceeding with a detail descrip¬ 
tion of the process, it may be well to mention 
some practical observations had during re¬ 
cent successful demonstrations of my method. 

It has beeb found in practice that pitch 85 
and asphalt are very poor conductors of heat 
and this fact very greatly assists the opera¬ 
tion. In njy process, an electrical conduct¬ 
ing wire extends through the pipe for the 
purpose of inaintaining the material in heat- 90 
ed conditioji during its passage through the 
pipe, and the asphalt or pitch which sur¬ 
rounds thej wire, effectually insulates the 
wire from [the pipe, both electrically and 
thermally, ko that while the pipe may be 95 
cold yet very little heat is required to main¬ 
tain a fluid passage adjacent the wire. As 
soon as the sealing material leaves the pipe 
and touches the water in the crevice, the sur¬ 
face of the material hardens into a tough 100 
skin, but the heat conductivity is so poor, 
that the interior of the material remains hot 
and fluid. The hardened skin forms a tougli 
sack which jlings to the opening in the pipe 
and is strong enough to resist the pressure of 10S 
a considerable velocity of water or the like, 
but the inside of the sack and a connection 
between the opening in the pipe and the in¬ 
side of the sack remains fluid as long as a 
continuous ijlow is maintained, so that the 110 
sack can be expanded indefinitely, unless ob¬ 
structed, with very little pressure. This en- 
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ables the introduction of the material in hot 
condition, so that stiff material, with a high 
melting point, such as unadulterated as¬ 
phalt, may be successfully used. 

5 With a view of more clearly setting forth 
the invention, reference may be had to the 
accompanying drawing, which illustrates a 
part of the apparatus forming the subject 
matter of an application filed of even date 
10 herewith and bearing Serial Number 302,796. 

In the drawing: 

Figure 1 is a diagrammatic view of the 
apparatus illustrating the manner of intro¬ 
ducing the heated sealing material into the 
15 rock crevices under pressure. 

Fig. 2 is a detail view of the material con¬ 
ducting pipe. 

In tne drawing 1 represents a supply tank 
or reservoir in which the hot sealing ma- 
20 terial such as pitch or asphalt is stored. A 
pipe 2 connects this tank with a heating 
chamber 3 in which the material is kept 
heated by means of suitable burners 4. A 
pump 5 is located in the heating chamber 
25 and is maintained in heated condition by 
being submerged in the sealing material 
Contained in tne chamber 3. The pump is 
driven from a suitable power means (not 
shown) through the medium of the belt C 
30 and it is adapted to draw the hot material 
from the chamber 3 and force the same with 
considerable pressure into the pipe 7. The 
pipe 7 is provided with a suitable pressure 
gage 8 and located within the pipe is a heat- 
35 mg wire 9, which is connected to an electric 
supply line wire 10. One end of the wire is 
connected by a suitable yielding device, such 
as a coil spring 11, to a fixed or stationary 
point 12, and the other end of the wire is 
40 fixed to a terminal of connector 29 which 
bears against an insulated plug 13, carried 
by one arm of a cross-shaped pipe fitting 14. 
The spring 11 maintains the wire 9 taut in 
the pipe 7. The other wire 15 of the supply 
45 line is in electrical connection with the 
pipe 7. j. 

A second pipe 16 is connected to the fit¬ 
ting 14 and is extended down into a pre¬ 
viously drilled hole 17, which communicates 
50 with the crevices or cracks 18 that are to be 
filled or sealed. The pipe 16 is made up of 
a number of sections 19 connected together 
by couplings 20 and it carries at its lower 
end a point 21. As will be seen from the 
.65 drawing, the sections of the pipe 16, which 
are adjacent the crevices 18 are provided 
with a series of apertures 22 and located be¬ 
tween the adjacent ends of the pipe sections 
19 are insulating washers 23, which aid in 
60 maintaining an electric circuit through the 
pipe 16. This wire 24 is connected at its 
lower end 25 to the point 21 and its upper 
portion extends with a free fit through an 
insulated nipple 26 fixed to the fitting 14. 
The upper extremity of the wire 24 is con¬ 


nected to the lower end of a coil spring 27, 
which has its upper end fixed to a station¬ 
ary support 28, and this spring tends to 
maintain the wire 24 taut and out of electri¬ 
cal connection with the inner surface of the 70 
pipe 16. An electric conducting wire 29 
connects the wires 9 and 24 together, so that 
the electric current from the line wire 10 
passes through the wires 9, 29 and 24 in the 
order named to the point 25, then along the 75 
pipes 16 and 7 back to the line wire 15. It 
will be understood that the wires 9 and 24 
are highly heated by the electric current and 
that they maintain the interiors of the pipes 
7 and 16 in heated condition, so that sealing 80 
material passing through said pipes will be 
kept in heated condition until it passes out 
through the apertures in the pipe 16. 

With the above described apparatus my 
method is carried out as follows: A suit- 85 
able sealing material, which is fluid when 
heated but nearly solid and extremely vis¬ 
cous when cool, is placed in the reservoir 1. 

A number of different materials such as sul¬ 
fur, asphalt or coal tar pitch may be eni- 90 
ployed but it is necessary that the* material 
have a moderately low melting point, that 
it be an insulator of electricity, and that 
it be not absolutely solid and non-fluid when 
cooled. Unadulterated asphalt is probably 95 
the most practical material. It may be de¬ 
sirable to vary the consistency of the ma¬ 
terial so that when cooled it may be made 
more or less fluid. With asphalt, this can 
be done by the addition of a small percent- 100 
age of crude oil. The character of the ma¬ 
terial used depends upon the conditions en¬ 
countered. It is necessary that the material 
be stiff enough to resist any pressure tend¬ 
ing to push it out of the crevice (such as 105 
the head water of a dam) but it must be 
fluid enough so that a moderate hydraulic 
pressure will force it the necessary distance 
into the crevice or crevices. 

From the tank 1, the material flows 110 
through the pipe 2 into the chamber 3 where 
it is kept heated by the burners 4. The 
heated pump 5 draws the heated material 
from the chamber 3 and forces the same into 
the pipe 7 from which it is forced down the 115 
pipe 16 and out through the holes 22 into 
the crevices 18. During its travel through 
the pipes, the material will be maintained 
in heated condition and this is an important 
feature in my process, for after passing 120 
through the apertures in the pipe 16, the 
material acquires a thick skin, and the 
heated material passing from the pipe enters 
this skin and maintains the interior of the 
skin in hot fluid condition while the skin is 125 
being expanded by the pressure on the ma¬ 
terial. After the crevices are filled, the 
electric current is cut off and the material 
is permitted to cool and solidify. Then the 
fitting 14 is disconnected from the pipe 16 130 
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and connected to another pipe which is used 
in operating on a second nole. 

The operation of filling a crevice may be 
continuous or intermittent and as many stop- 
5 pages may occur as are desirable. When 
shut down, the electric current is cut off and 
the material in the pipe line is in substan¬ 
tially solid condition. When starting up 
again, the current is turned on and in a few 
10 minutes the material in the pipe line will be 
heated and liquefied and ready to be pumped. 

The pipe lines can be made of one inch 
extra heavy pipe, cut in five foot lengths 
with a coupling containing a lava insulat- 
15 ing washer between each length of pipe. 
The pump may be located at any convenient 
place and the material piped for any reason¬ 
able distance to the opening of the drill hole 
and down the hole to the crevices. Where 
20 the pipe line passes through the crevices or 
porous formation, it is preferably perfo¬ 
rated at 22 with three-quarter inch holes at 
three inch centers so that the material can 
flow out into the opening. The hot wire 
25 passing down through the pipe maintains 
a fluid passage so that the pressure is equal¬ 
ized throughout its whole length, and one 
material is free to expand at the points of 
least resistance. Where it is necessary to 
30 change the direction of the pipe line, suit¬ 
able insulating fittings 14, a connector for 
the wires 29 and strong tension springs 11 
and 27 to keep the wire taut, must be pro¬ 
vided. 

35 The holes down which the pipe line runs 
may be drilled with diamond or shot core 
drills or with churn type drills, and need 
only be two inches in diameter, and can be 
of any depth. For waterproofing the founda- 
40 tion of a dam, they should be spaced at 
regular intervals at such a distance that the 
material expanded into a crevice from one 
will meet the asphalt expanded from the 
next, and so make a complete seal. The holes 
45 may be drilled at twelve foot centers and 
the material pumped into them one after an¬ 
other. 

While I have described the most essen¬ 
tial details of my method, it will be under- 
50 stood that the steps of the method need not 
l>e followed in the order named. I am aware 
that various changes, modifications and dif¬ 
ferentiations may be made in the method 
without departing from the spirit of the in- 
55 vention as outlined in the following claims. 

What I claim and desire to secure by Let¬ 
ters Patent is:— 

1. The method of sealing crevices in fis¬ 
sured rock formations consisting in extend- 
60 ing a conduit to the place where a crevice 
occurs, forcing a material which is fluid 
when heated but nearly solid when cool, 


i 


through said conduit and into said crevice, 
generating heat within the conduit, and uti- 


22; 


lizing the heat generated for maintaining 65 
the matejrial in heated condition during its 
passage through said conduit and into said 
crevice. ' 

2. A method of sealing a crevice under 
ground, which consists in drilling a hole to 70 
the place where the crevice occurs, placing 
a conduit having a perforated wall in said 
hole with the perforations adjacent said crev¬ 
ice, forcing a material which is fluid when 
heated and nearly solid when cool, through 75 
said conduit and perforations, and into said 
crevice, generating heat within the conduit, 
and utilizing the heat generated for main¬ 
taining the material in fluid and heated con¬ 
dition during its travel through said con¬ 
duit and j perforations and into said crevice. 

o. A method of sealing crevices in fissured 
rock formations, which consists in extend¬ 
ing a pipe provided with apertures into the 
rock formation and arranging the perfo- 85 
rations adjacent said crevices, introducing a 
material, which is fluid when heated and 
nearly solid when cool, under pressure 
through $aid pipe and perforations into said 
crevices, generating heat Within the pipe, 90 
and utilizing the heat generated for main¬ 
taining the material in heated fluid condi¬ 
tion during its travel through said pipe and 
perforations into said crevices. 

lethod of sealing a crevice in a fis- 95 


80 


4. A n 


sured rock formation, consisting in drilling 


a hole th 
sorting a 
into said 


100 


[rough the rock to said crevice, m- 
pipe having a perforated portion 
hole and arranging the perfora¬ 
tions of tjlie pipe adjacent the crevice, forc- 
pressure a material, which is fluid 
when heated and nearly solid when cool, 
through said pipe and perforations into said 
crevice, generating heat within the pipe, and 
utilizing the heat generated for maintaining 105 
said material in fluid condition during its 
passage through the pipe and perforations 
into said crevice. 

o. A method of sealing interstices in un¬ 
der ground formations, which consists in 110 


drilling a 


said hole 
the pipe 


hole to the point where the inter¬ 


stices occur, inserting a perforated pipe into 


and arranging the perforations of 
adjacent said interstices, forcing 
asphalt iiji fluid condition and under pres- 115 
sure through said pipe and perforations and 
into said interstices, generating heat with¬ 
in the pipe, utilizing the heat generated for 
maintaining the asphalt in heated condition 
until it is lodged in said interstices, and per- 120 
mitting the asphalt to cool. 

In testimony whereof I have hereunto af¬ 
fixed my signature. 

GEORGE W. CHRISTIANS. 
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To dll whom it may concern: 

Be it known that I, John C. Swan, a 
citizen of the United States, residing at 
Marietta, in the county of Washington and 
5 State of Ohio, have invented certain new 
and useful Improvements in Methods of 
Drilling Wells, of which the following is a 
specification. 

My invention relates to an improvement 
10 in the present methods of drilling wells, 
particularly wells drilled for oil. Hereto¬ 
fore, it has been the practice in the various 
stages of well drilling to use water either 
that naturally present in the well or added 
15 water for the purpose of making the action 
of the drilling tools operatively effective. 

My invention consists broadly in the sub¬ 
stitution for water, under certain conditions 
as hereinafter specified, of a viscid or vis- 
20 cous liquid preferably heavier than water 
and preferably also having additional quali¬ 
ties which furnish advantageous results in 
this particular art. 

The liquid which I prefer to use is tar, 
25 and I prefer to use a neutral tar, or one 
free from alkaline or acid ingredients. The 
tar, if not sufficiently liquid, may be brought 
to the desired liquid condition either by di¬ 
lution of the mixture with suitable diluents 
30 or solvents such as the heavier oil fractions 
obtained in coal tar distillation; or with 
benzol or other solvent, or by heating it to 
make it more liquid. 

My invention is capable of application 
35 under a number of the conditions arising 
in drilling wells. Thus, when starting a 
well, it is customary to drive pipe through 
the loose formation above bed-rock and 
water is added, if not naturally present. 

40 The purpose of adding this water is to 
furnish a menstruum for the suspension of 
the drill grindings, in cleaning out the in¬ 
terior of the pipe or drilling below it. By 
substituting a heavier or viscid liquid for 
45 the water we get the advantage both of its 
greater flotative capacity for suspending the 
sand and pebbles, and of its capacity to 
maintain these materials in suspension. 
When water is used the sand and pebbles 
50 must be ground to a fine powder under the 
action of the bit before obtaining this result. 


In addition the viscid fluid .infiltrates into 
the loose formations around the pipe and 
below the dipe after the drill bit has passed 
out of the lower end of the drive pipe, and 55 
will bind lcjose sand and gravels against so 
readily flowing into the hole drilled ahead 
of the pipe, thereby enabling the driller to 
push his operations further before the neces¬ 
sity arises for again driving pipe to greater 60 
depths, thus saving the time lost in making 
the necessary changes, to say nothing about 
the more rapid drilling accomplished below 
the pipe by the use of a viscid liquid. 

Further, by the use of the drilling liquid, 65 
the exterior of the pipe is coated, the liquid 
acting as al lubricant to reduce the skin- 
friction between the pipe and the surround¬ 
ing earth material, thereby facilitating the 
driving of the pipe. After the pipe is 70 
driven home, to-wit, to bed-rock, the pipe 
will be found completely coated on the out¬ 
side by the viscid fluid which will, protect 
it for an indefinite period against rust and 
corrosion, ajnd will reduce tne difficulty of 75 
removing the same when the time comes to 
pull it outj and recover the pipe. This 
coating will also protect the interior of the 
pipe, the sahne being coated with this drill¬ 
ing fluid. After the drive pipe has reached so 
bed rock, it may be raised a short distance 
and a fresh supply of viscid liquid, which 
may be of isuch consistency as to become 
plastic or even congeal at the temperature 
of the water, is then fed into the pipe and 85 
displaced therefrom into the surrounding 
sand. When the pipe is again lowered, the 
joint between the pipe and bed rock will be 
completely pealed. Obviously this method 
is applicable at any point in the well. 90 

In shale formations, where they are 
known to have caving characteristics, a liq¬ 
uid of the kind described should be used 
exclusively for drilling, primarily for the 
purpose of filling and protecting the walls 95 
of the well jis fast as the same are formed. 

For this particular drilling and wall-treat¬ 
ing purpose combined, I recommend the use 
of very hot liquid, up to 400° F., as giving 
better results on the wall than colder or 100 
cold liquid, due to a better infiltration of 
the wall facte by the heated liquid. When • 


coal tar is used, owing to some not well un¬ 
derstood reactions between coal tar and rock 
formations when the tar is applied at high 
temperatures, there is produced a hardening 
5 of tne wall structure and practical protec¬ 
tion against weathering ana caving. 

In rotary drilling it is customary to sup¬ 
ply mud consisting of clay and water to the 
pumps which force the mud into proximity 
10 to the cutting surfaces. This mud in re¬ 
turning outside of the drill pipes, in addi¬ 
tion to removing the cuttings of the drill, 
plasters up the wall of the well and prevents 
caving, and tends to shut off water and 
15 gas. In this type of drilling the substi¬ 
tution of a viscid liquid of the character 
above described for the mud heretofore used 
is particularly advantageous, since the re¬ 
moval of the cuttings takes place with great- 
20 er facility and the viscid liquid is better 
adapted for sealing the wall of the well be¬ 
cause of the permanent binding effect due 
to its viscidity. What has been here stat¬ 
ed with reference to the rotary drilling is 
25 equally applicable to what is now known as 
the cable tool hydraulic circulating system 
of drilling. In many instances where the 
use of the hydraulic circulating system has 
been considered essential, my method en- 
so ables the use of the ordinary cable-tool proc¬ 
ess, because owing to the continuous treat¬ 
ment of the wall of the well by the viscid 
liquid, gas, water and caves are sealed off as 
fast as uncovered. 

35 For the purpose of keeping the casing 
permanently loose and removable at will, 
the casing should be lowered into the well 
in such a manner as to force the viscid drill¬ 
ing fluid, as by pneumatic or hydraulic 
40 pressure, between the casing and the well 
wall for the entire length of the casing, 
thereby pennanently shutting off all water 
from entering from behind the casing into 
the well, thereby obviating the necessity of 
45 cementing the well, with all the expense, 
delays and disappointments incident to the 
use of that process. 

The result of this operation is a cased 
well having on the exterior of the casing a 
5.0 coating of viscid liquid in intimate contact 
with the wall of the well. This feature of 
my invention is applicable to wells which 
have been drilled by ordinary methods. In 
case it is desired to shut off from such wells 
55 any water or gas, the casing is raised a 
short distance, a sufficient quantity of the 
viscid liquid is lowered by a dump bailer. 

‘ and the liquid is then displaced by any of 
the well-known methods and forced up 
60 around the outside of the casing. The cas¬ 
ino is then lowered into its former position. 

The drilling liquid, such as tar, may be 
collected in sumps or tanks at the surface 
after having been used in the well and can 


be recovered for further use in any suitable es 
manner. 

In sand rock drilling, I do not advise the 
use of this fluid unless its added cost as com¬ 
pared with water proves it to be economical 
m the lessened wear of the steel of the bit 70 
and the time necessary for drilling a given 
distance; however, even in this type of drill¬ 
ing, the sand suspended in water has a con¬ 
stant tendency to settle out and stick the 
drilling tools unless they are kept in con- 75 
stant motion, and this action is prevented 
by the use of a heavy viscid liquid. 

While I have specifically referred to coal 
tar as the drilling liquid which I use, other 
non-aqueous, nondiygroscopic liquids or so- 80 
lutions having like physical and chemical 
characteristics may be used, such as wood 
tar, rosin dissolved in heavy tar oil, or as¬ 
phalt dissolved in benzol. 

While I prefer to use a liquid, such as coal 85 
tar, which is heavier than water, this charac¬ 
teristic is not in all cases essential as lighter 
liquids may in some instances be used. 

A further very important advantage of 
my method is that the presence at the bottom 90 
of the well and arouna the casing, of a mo¬ 
bile but viscid liquid, particularly if such 
liquid be highly viscous or even plastic at the 
temperature there existing, so permanently 
seals the casing into the surrounding walls 95 
that “blow-outs” may be entirely obviated. 

The viscid liquid is conformable to any 
change in the conformation due to gas-pres¬ 
sure and therefore acts as an effective seal 
under all conditions. .. 100 

I claim: 

1. The method of drilling cased wells 
which consists in carrying out the drilling 
operations with an anti-corrosive liquid more 
viscid than water, and having a higher spec- 105 
ific gravity than water. 

2. The method as claimed in claim 1 in 
which the viscid liquid is tar. 

3. The method of drilling cased wells 
which consists in carrying out the drilling 110 
operations with an anti-corrosive liquid 
more viscid than water and coating the cas¬ 
ing inside and out with the viscid liquid. 

4. The method as claimed in claim 3 in 
which the wall of the well is impregnated 115 
with the viscid liquid. 

5. The method of sealing cased wells 
which consists in displacing a viscid sealing 
fluid from within the casing into the sur¬ 
rounding space, and then lowering the cas- 120 
ihg through the body of liquid. 

6. The method of sealing cased wells 
which consists in introducing a non-aqueous 
non-hygroscopic viscid liquid into the space 
between the casing and the surrounding wall 125 
of the well. 

In testimonv whereof I affix my signature. 

JOHN C'. SWAN 
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UNITED STATES PATENT OFFICE 

RICHARD P. SIMMONS, OF NEW YORK, N. Y. 


WELL DRILLING APPARATUS 

Application filed May 18, 1927, Serial No. 192,449. Rsncwed March 14, 1930. 

This invention relates to improvements in Figure 10 is a horizontal sectional view 
well drilling apparatus and has for its pri- on the line 10—10 of Figure 1. 
mary object, the provision of a means for Figure 11 is a horizontal sectional view on 
removing the drilled substance from the well the line 11—11 of Figure 4. 

5 to the surface of the earth during the drill- Figure 12 is a horizontal sectional view on 55 
ing operation to greatly reduce the time and the line 12—12 of Figure 4. 
expense now required to drill a well. Figure 13 Js a sectional elevational view 

Another object of the invention is to lift showing the Ihtch actuating device, 
the drilled earth and rock a predetermined Figure 14 is a vertical longitudinal sec- 
1C distance by the use of a system of conveyors, tional view or a slight modified form of m 3 7 60 
crush the drilled earth and rock into disin- invention. 


tegrated particles and simultaneously dry the 
particles by passing the crushed mass through 
a heater, and lifting the dried particles to 
15 the surface of the well by air, water or steam. 

Another object is the provision of a well 
drilling machine having an electric motor 
driven rotary drill, the speed of which may 
be varied to suit the strata of rock or dirt 
20 being drilled through, and which speed is 
controlled from the surface of the we’l. 

With these and other objects in view, the 
invention resides in certain novel construc¬ 
tion and combination and arrangement of 
23 parts, the essential features of which are 
hereinafter fully described, are particularly 
pointed out in the appended claims, and are 
illustrated in the accompanying drawings, in 
which:— 

"■>) Figure 1 is a vertical longitudinal section¬ 
al view through my improved well drilling 
apparatus. 

Figure 2 is an enlarged vertical sectional 
view through the upper portion of the appa- 
ratus. 

Figure 3 is a similar view through the 
crusher and conveyor. 

Figure 4 is a similar view through the 
lower portion of the apparatus. 

40 Figure f> is an enlarged detail vertical sec¬ 
tion through the current distributor mecha¬ 
nism. 

Figure 0 is a horizontal sectional view on 
the line 0—0 of Figure 1. 

^ Figure 7 is a horizontal sectional view on 
the line 7—7 of Figure 1. 

Figure 8 is a horizontal sectional view on 
the line 8—S of Figure 1. 

Figure 0 is a horizontal sectional view on 
50 the line 0—0 of Figure 1. 


Figure 15 is a horizontal sectional view 
on the line 2L—21 of Figure 14. 

Figure 1(5 5s a horizontal sectional view 
on the line 22i—22 of Figure 14. 65 

Like reference characters refer to like 
parts throughout the several figures of the 
drawings. 

Bef erring more particularly to the draw¬ 
ings, the reference character A designates a 70 
noil-rotatable tubular housing head includ¬ 
ing an inner cylinder wall 10 having beveled 
seats 11 provided adjacent the top thereof for 
the reception of an electric motor 12, which 
motor has flat beveled portions 13 for co-ac- 75 
tion with the seats 11. The motor is in¬ 
serted into the tubular housing head by low¬ 
ering the same bv a cable 14 having connec¬ 
tion with an eve 15 provided on the top of 
the motor casing. When lowered into the so 
tubular housing head, the motor automatical¬ 
ly seats itself and therefor the same cannot 
pass a predetermined point. 

The tubular housing head section A also 
includes an outer cylinder wall 10 which is in- S5 
tcgral with t u* inner cylinder wall 10 but 
spaced therefrom to provide air pockets 
therebetween. The opposed ends of the cas¬ 
ing A are res]>ectively threaded to an upper 
tubular housing head casing section B and a 90 
lower tubulardiousing head casing section C, 
both of which have inner and outer spaced 
walls disposed in vertical alignment with the 
inner and outer walls of the section A. 

Enclosed w thin the inner cylinder 10 and 95 
disposed below the motor is a speed trans¬ 
mission 17 for varying the speed from the mo¬ 
tor driven shaft to the driven shaft 18 which 


latter shaft extends downward and termi¬ 
nates adjacent the bottom of the casing C. 10 ® 
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A casing 19 fits snugly within the inner 
cylinder wall 10 and is closed at opposite ends 
to provide a bearing for the driven shaft 18. 
The casing 19 is divided by spaced partitions 
6 20 and 21 into three separate compartments 
22, 23 and 24 and which I shall refer to as a 
pulverizer compartment, crusher compart¬ 
ment. and conveyor compartment, respective¬ 
ly. The compartment 22 houses a pulverizer 
10 25 which comprises a stationary ring 26 and 
an eccentric rotor 27 fixed to the shaft 18. An 
inlet 28 is provided in the partition 20 for 
the passage of the dirt and rock to be pul¬ 
verized after passing through the crusher 
25 now to be described. An electric heating coil 
29 surrounds the ring 26 for heating the same 
whereby the pulverized particles are thor¬ 
oughly dried as they pass therethrough for 
a purpose to be horcina Her mentioned. 

20 Fixed to the shi»ft !> and housed within 
the compartment i- .. *i her 60. having out¬ 
wardly extending s, :rad trranged teeth or 
lugs 31 extending fjr. .e riphery thereof. 

The crusher is ab«. ri ally mounted 

25 with respect to the w .:i,- the housing so 
that the mass to he '.-nmiied enters through 
the inlet 32 provide*! in 5he partition 21 and 
is carried around and ern*>hed against the 
side wall of the housing. 

30 Fixed to the shaft . n 1 disposed in the 
compartment 24, is a spir:: ' conveyor 33 which 
lifts the drilled substance from the lower end 
of the casing 19. the end wall of which is pro¬ 
vided with an inlet 34. The crusher 30 and 
35 the conveyor 33 are surrounded hv an elec¬ 
tric heating coil 35 which dries the drilled 
mass as it is lifted therethrough. 

The shaft 18 terminates jmt Ivlow the con¬ 
veyor 33 and dependin': fi m the end wall of 
40 the casing 19 is a stationary collar 3G within 
which (he lower end of the shaft 18 extends. 
Slidable but non-rotatable within the collar 
36 is a sleeve 37 which overlaps the end of 
the shaft 18 and a stub shaft 38 provided on a 
45 screw conveyor 39. The lower end of the 
shaft 18 is provided with a square socket 40 
for receiving the squared reduced shank 41 
extending from the stub shaft 38. The con¬ 
veyor 39 is ke\ r ed for rotation with the driven 
50 shaft 18 but is reciprocal with respect thereto 
to lift the drilling tool 42 a slight distance 
from the bottom of the well hole during the 
drilling operation. The tool 42 is detachably 
associated with the lower end of the conveyor 
55 39 by providing a reduced threaded stud 43 
thereon for threading engagement in a socket 
provided in the bottom of the conveyor 39. 
The drilling tool 42 is provided with diverg¬ 
ing passages or jets 44 which communicate 
60 with a compartment 45 within the body of 
the conveyor for the passage of compressed 
air or its equivalent used in blowing the 
drilled substance to the surface of the well. 
An air line or conduit 46 leads from the cham- 
65 her 45 to the air inlet duct 47 provided in 


the wall of the casing 19, and to which a flex¬ 
ible hose 48 is connected, which hose leads to 
a compressed air pump or tank (not shown) 
and which is disposed on the surface. 

For imparting a periodical reciprocating 
movement to the grinding tool 42, I provide 
a cam shape or irregular groove 49 in the 
lower end of the shaft 18 and which co-acts 
with a groove 50 provided in the inner wall 
of the sleeve 37 to form a ball race for the 75 
reception of a loose ball bearing 51. It will 
be obvious that when the high spot of the cam 
groove passes over the ball, the conveyor 39 
and drilling tool will be moved upward, dur* 
ing which movement, the drilling tool will S q 
have a biting, slicing and chipping effect also 
an opportunity to cool as it is lifted from 
engagement with the substance being drilled. 
Slidably mounted on inclined tracks 52 pro¬ 
vided in the body of the conveyor 39, are ex- 85 
pansible and contractible bits 53 which are 
adapted to cut the walls of the well beyond 
the plane of the drilling tool 42. The upper 
faces of the bits are provided with spaced 
te "th 54 for co-action with a worm shaft 55. 90 
The inner ends of the worm shafts are pro¬ 
vided with beveled gears 57 for constant mesh 
with a ring gear 57 carried by the driven 
shaft 58 of an electric motor 59 disposed with¬ 
in a compartment 61 provided in the conveyor 05 
39. Th? conveyor 39 is constructed of two 
separate sections fixedly connected together 
in order to facilitate the insertion of the mo¬ 
tor 59 and its operating parts. 

In order to supply current to the electric 100 
heaters and motor 59,1 pass a cable 62 through 
the casing 19 to the surface of the well to a 
suitable source of supply, and certain of the 
wires within the cable lead to the motor 12 
and heating coils hereinbefore mentioned, iog 
T wo conductor wires 62 lead to contacts 63 
provided in a stationary collar 64 which en¬ 
circles the stub shaft 38.- To cause a contact 
to be constantly effected between the con¬ 
ductor w’r°s 62 and the wires 65 leading to 110 
the motor 59, during rotation and reciproca¬ 
tion of the stub shaft 38, I connect the wires 
65 to contact r:ngs 66 which are insulated 
apart and engage the respective contacts 63 
during the upward movement of the stub 115 
shaft 38. Th? rings 66 are sufficiently wide 
enough to accommodate for the slight up¬ 
ward movement of the stub shaft, whereby 
current may pass to the motor 59 without in¬ 
terruption. 120 

From the description thus far, the opera¬ 
tion of the apparatus is as follows:—In start¬ 
ing to drill a well, it is first necessary to pro¬ 
vide a hole of a width and depth to receive 
the tubular housing head sections A and C, 12 ; 
which may be dug by the use of a drill now 
employed for this nurpose. When the de¬ 
sired depth is reached, th*» sections A and C 
are lowered therein and the drill unit is low¬ 
ered into the sections for a distance to cause ICO 
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the motor 12 to come to rest on its seat 11. 
The drilling tool 42 and bits 53 contact with 
the bottom of the partially drilled well and 
the motor 12 turned on. Rotation will then 
5 be imparted to the driven shaft 18 through 
the transmission 17 which will turn the drill 
tool 42, to bore into the earth, and rotate the 
bits 53 to cut that portion of the earth not 
touched by the drill 42 whereby to produce a 
1° hole of a size equal to the diameter of the sec¬ 
tions A, B and C. The weight of the unit 
causes the boring tools to automat’cally move 
downward under .the control of the cable 14 
as the drilling operation proceeds. The tu- 
15 bular housing head and its following sections 
are suspended from the surface of the well 
in any suitable manner to prevent the bot¬ 
tom of the same from dropping down upon 
the bits 53. However, the tubular head is 
20 gradually lowered as the depth of the well in¬ 
creases. * Either air, water or steam under 
pressure passes from a suitable source of sup¬ 
ply down through the hose 48, inlet 47, con¬ 
duit 46 to the chamber 45 from where it passes 
25 through the jets or ducts 44 to the end of the 
drilling tool and thence upward about the 
conveyor 39, through the passage 34, cham¬ 
ber 24, opening 32, chamber 23, opening 28, 
chamber 22, and thence to a discharge or re- 
80 turn hose 60 leading to the surface of the well. 
The air tends to lift the loose dirt and rock in 
its travel from the bottom of the well, but 
its primary purpose is to blow or pump the 
pulverized material to the surface. The 
35 drilled material is lifted upward by the con¬ 
veyors 39 and 33 to the crusher 30, through 
the openings 34 and 32, and which crusher 
reduces the density of the particles of ma¬ 
terial after which the column of air or water 
40 passing through the crusher, carries the same 
into the pulverizer 25 through the opening 
28. The material is reduced to powdered 
form by the pulverizer and is blown upward 
through the discharge pipe 60 to the surface 
45 of the well. As the^material passes through 
the crusher and pulverizer, the same is dried 
by the heating coils hereinbefore mentioned 
to prevent the crushed and finally pulverized 
particles from adhering to each other. 

50 The transmission 17 hereinbefore men¬ 
tioned is of the usual well-known construc¬ 
tion in order that the driven shaft 18 may 
l>e rotated at different forward speeds de¬ 
pending upon the material being drilled. It 
55 will be appreciated that the drilling tools 
will be rotated at a slower speed when drill¬ 
ing through rock, than if the same were 
drilling through sand or soft dirt. The trans¬ 
mission comprises a casing 61' within which 
co the shaft 62* of the motor 12 extends and 
which shaft carries a gear 63' which con¬ 
stantly meshes with a larger gear 64' fixed 
to a counter-shaft 65" which is journalled in 
the casing. A stub shaft 66' is also jour- 
95 nailed in the casing and is disposed in axial 
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alignment wit|h the shafts 62' and 18, one 
end of the stub shaft having a gear 67 fixed 
thereto for constant meshing engagement 
with another jgear 68 fixed to the counter¬ 
shaft 65', and a gear 69 provided on the 
other end of paid stub shaft. The gear 69 
constantly mashes with a gear 70 on the 
counter-shaft for imparting a reduced speed 
thereto. The counter-shaft 65' also has a gear 
71 thereon for obtaining an intermediate 75 
speed, a gear 72 for low speed and a gear 

73 meshing with an idler gear 74 for produc¬ 
ing a reverse fetation of the driven smaft 18 
when the sliding gears now to be described 
are respectively engaged therewith. 

A double acting gear 75 is slidably mount¬ 
ed on the top end of the driven shaft 18 and 
when in neutral position, the same is dis¬ 
posed in the bosition shown in Figure 2 of 
the drawings. A larger gear 76 is also mount¬ 
ed on the driven shaft 18 and is adapted to 
engage with the low gear 72 or the idler gear 

74 depending upon the direction of move¬ 
ment of the same. The gear 75 is actuated 
by a yoke 77 fixedly mounted on a sliding 90 
counter-shaft 78 while the gear 76 is actu¬ 
ated by a yoke 79 fixed on a sliding counter¬ 
shaft 80. Th|e yokes 77 and 79 are held in 

a neutral position by equalizing springs 81 
which encircty the shafts 78 and 80 and abut 05 
opposite sides of the yokes. When the yoke 
77 is actuated) in one direction, it will move 
the gear 75 into co-acting engagement with 
the gear 71 to drive the shaft 18 at an inter¬ 
mediate speed but if moved in an opposite *00 
direction it wlill cause the said gear to mesh 
with the gear, 69 which will rotate the shaft 
18 at high sp^ed. 

The gears [75 and 76 are selectively con¬ 
trolled from the surface of the well by elec- 105 
trie means which includes solenoids 82 and 
82' for receiving the respective ends of the 
counter-shaft 78 and which acts as the core 
of the solenoids. The solenoids 82 are ar¬ 
ranged in separate electric circuits 83 and 
84 with a balterv 85 and a knife switch 86 
having contacts 87 and 88 for engagement by 
a switch arm 89'. It will be observed that 
if the switch arm is moved to engage the 
contact 87, thfe solenoid 82 will be energized Hr 
and will move the core or counter-shaft to 
cause the gear 75 to mesh with the interme¬ 
diate gear 1 1 against the action of the equal¬ 
izing springs 31. When the circuit is broken, 
the springs tend to move the core or counter- 120 
shaft to neutral position. However, if the 
switch arm is moved to engage the contact 
88, the circuit 83 is closed and will cause the 
gear 75 to engage gear 69 to drive shaft 18 
at high speedj 1 

The counter-shaft 80 is actuated in a simi¬ 
lar manner by solenoids 89 and 90 which are 
arranged in circuits 91 and 92 with an elec¬ 
tric switch 93 jand the battery 85. The switch 
93 comprises Contacts 94 and 95 and a switch 
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arm 96' When the switch arm is engaged 
with contact 94, the circuit 91 is closed to 
energize the solenoid 89 to put the gears in 
low speed, and when engaged with contact 
5 95, a reverse speed is obtained by reason of 
the energizing of the solenoid 90. High 
speed is obtained by shifting the gears ir. 
a manner now employed in automobiles*' that 
is, by first going through the low and in* 
termediate gear. 

After the well has been drilled, the drill¬ 
ing apparatus is hoisted to the surface of the 
well by pulling upward upon the cable 14, 
but the sections A, B and C are left at the bot- 
15 tom of the well. The concrete after being 
poured into the wall form is left to dry’, after 
which the shell sections 111 and 112 are lifted 
to the surface and uncoupled as the screw 
joints appear. However, in order to release 
20 the catch device 108 from the lower shell sec¬ 
tion, it is necessary to lower a separate dog 
actuating device 117 into the well and which 
device is shown in Figure 15 of the drawings. 
The device 117 comprises a base 118 having 
25 beveled side walls for seating upon the seat 
11 provided in the inner wall of the section 
A. Rising from the base 118 is a casing 119 
which is provided with slots 120 for the ex¬ 
tension ox shoes or blocks 121 normally held 
30 in a retracted position by contractile springs 
122 . The blocks are disposed in horizontal 
alignment with the tails of the dogs 109 and 
openings 110 , so as to engage and retract the 
bills of the dogs from the slots 113 and 114. 
35 The blocks are expanded by a conical shaped 
head 123 which engages beveled faces 124 on 
the blocks, and which head is slidably and 
non-rotataoly mounted within the casing 119. 
The conical head is provided with a tubular 
40 extension 125 having internal screw threads 
for coaction with a screw 126 which is driven 
by an electric motor 127 mounted in the base 
118. A cable 128 containing the wires lead¬ 
ing to the motor extends upward through the 
45 casing 119 to the surface of the well. An eye 
129 is provided at the top of the casing 119, 
to which a cable is attached for facilitating 
the lowering and lifting of the device into 
and out of the well. To expand the blocks 
60 121 , the motor 127 is turned on which rotates 
the screw shaft 126 causing the upward 
movement of the head 123 to set up a wedging 
action between the same and the blocks. This 
action expands the blocks outward beyond 
56 the casing and into engagement with the 
tails of the locking dogs to retract the same. 
The lowermost shell sections 111 and 112 are 
now released and are free to be lifted out of 
the well. When the shell sections have been 
69 removed, the device 118 is lifted to the surface 
by actuating the motor in an opposite direc¬ 
tion to lower the head 123 to permit the 
springs 122 to retract the blocks within the 
casing 119. 

05 In Figure 14 of the drawings, I ha ve shown 


a slightly modified form of my invention 
wherein the use of the crusher and pulverizer 
are' dispensed with and also the pneumatic 
means for blowing the drilled material to the 
surface. In this form, the material is lifted 70 
to the top of the apparatus by a system of 
conveyors which will now be described. 

The inner wall 10 of the casing section A 
is provided with outlet openings 143 disposed 
above the level of the motor and inlet open- 75 
ings 144 disposed above the conveyor 33 and 
the drilled material is lifted between the in¬ 
ner and outer walls of the section A. A cylin¬ 
drical spiral conveyor 145 is rotatably mount¬ 
ed between the walls of the section A inter- 80 
mediate the inlet and outlet openings. Ro¬ 
tary motion is imparted to the conveyor 145 
by the motor 12 , whose drive shaft extends 
above the motor and has a gear 146 mounted 
thereon. Two gear trains 147 are respec- 85 
tively disposed on opposite sides of the axis 
of the motor shaft and which impart rotation 
to the conveyor 145 through an annular series 
of gear teeth 148 provided on the top of the 
conveyor internally thereof. The cylindri- 90 
cal conveyor 145 is also shown in the pre¬ 
ferred form for operation with such a unit 
now being described when the necessity 
arises. 

The top of the motor shaft is journalled 95 
in a spider 149 having an eye 150 to which 
a cable is attached for lowering and raising 
the apparatus into and out of the well. A 
spiral conveyor 151 is fixed to the motor shaft 
and picks up the drilled material as it passes 100 
up through the openings 143. The drilled 
material accumulates above the conveyor 151 
but the same tends to force the accumulated 
mass to the surface. This form of unit may 
be used when drilling through soft dirt and 105 
also when a geologist desires to obtain an 
untouched specimen of the earth or rock. 

From the foregoing description, it will be 
appreciated that the advantages of my in¬ 
vention over the present method of drilling 110 
a well arc numerous, as it is unnecessary to 
remove the apparatus from the well after the 
drilling operation is begun, other than for re¬ 
placing the drilling tools or bits as they be- 
come worn. • The drilled, material is auto¬ 
matically removed from the well and a con¬ 
crete casing formed about the walls of the 
well during the drilling operation. By this 
apparatus a well may be drilled in decidedly 120 
less time now than the method now followed 
and which is well known to one skilled in the 
art. 

The principle embodied in this invention 
may be slightly changed to work in a hori- 125 
zontal position instead of vertical, and will 
be found most useful in digging subways, 
tunnels under rivers and wherever a hori¬ 
zontal passage is desired. The only changes 
necessary would be in increasing the size of ico 






th* units to facilitate the boring of holes of housing all operatively connected to said 
larger diameters. driven rotatable shaft for simultaneous op- 

While I have described what I deem to be .eration thereby, 
the most desirable embodiment of my inven- In testimony whereof I affix my signature. 
s tion, it is obvious that many of the details RICHARD P. SIMMONS, 

may be varied without in any way departing 
from the spirit of my invention, and I there¬ 
fore do not limit myself to the exact details 
of construction herein set forth nor to any- 
10 thing less than the whole of my invention 
limited only by the appended claims. 

What is claimed as new is:— 

1. In an apparatus of the class described, 
the combination of a tubular housing head, 

I 5 drilling means extending from the lower end 
of said tubular housing head, pulverizing 
means, conveyor means for lifting the drilled 
material from the bottom of a well to said 

{ >ulverizer means, and pressure means for 
ifting the pulverized material to the sur¬ 
face of a well. 

2 . In an apparatus of the class described, 
the combination of a tubular housing head, 
drilling means extending from the lower end 
25 of said tubular housing head, pulverizer 
means, conveyor means for lifting the drilled 
material from the bottom of a well to said 
pulverizer means, and pressure means for lift¬ 
ing the pulverized material to the surface of 
30 a well and heating means for drying the 
drilled material during its travel to said pul¬ 
verizing means. 

3. In an apparatus of the class described, 
a tubular housing head adapted to move 
35 downwardly into a well during the drilling 
of the same, a driven shaft journalled for 
rotation within said housing head, a drill 
element carried by the end of said driven 
shaft and extending beyond the lower end 
40 of said housing head, and means for lifting 
the drilled material from the bottom of a 
well to the surface thereof, said means in¬ 
cluding a series of screw conveyors, crush¬ 
ing and pulverizing means, and pressure 
45 means for lifting the drilled material after 
being pulverized. 

4. In an apparatus of the class described, 
well drilling means, pulverizer means, lift- 
50 ing means for raising the drilled material 
from the bottom of a well to said pulverizer 
means, and pressure means for lifting the 
pulverized material to the surface of the well. 

5. In an apparatus of the class described, 

55 well drilling means, pulverizer means, heat¬ 
ing means, and lifting means for successively 
raising the drilled material from the bottom 
of a well and passing it through said pulver¬ 
izer means and said heating means to the 
'-0 surface of a well. 

6 . In a well drilling apparatus, a tubu¬ 
lar housing, a driven rotatable shaft jour¬ 
nalled in said housing, a drill extending be¬ 
yond the lower end of said housing, a spiral 
55 conveyor, and a pulverizer within said tubular 
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METHOD AND APPARATUS FOR SEALING CREVICES IN RO^K FORMATIONS OR THE T/trTF. 


Application filed August 7, 

This invention relates to improvements in 
a method and apparatus for sealing crevices 
' in rock, stone or masonry formations. 

In my Patents 1,327,268 and 1,327,269, 
r> dated Jan. 6,1920,1 have disclosed a method 
and apparatus invented by me, and employed 
for sealing fissures or crevices in rock for¬ 
mations and the like. In that method, a hole 
is provided at the place to be sealed, and this 
lo hole communicates with the crevices to be 
filled or plugged off. For filling said crev¬ 
ices. I force a thermo-plastic material, such 
as asphalt, pitch or sulphur, down this hole 
or conduit, and cause such sealing material 
1.5 to enter the interstices with which the hole 
communicates, and I maintain the sealing 
material in heated condition all the way down 
the hole or conduit, so that it will readily 
flow into the crevices, and seal the latter. 

•jo The primary object of the present inven¬ 
tion is to improve the method and apparatus 
described in said patents. 

Another object of the invention is to pro¬ 
vide the perforated conducting pipe used 
2." in one form of the method, with a canvas 
wrapping or the like, which will tempora¬ 
rily close the perforations in the feed pipe, 
leaving the bottom only of the pipe open. 
This jacket will prevent sand, mud. small 
"D stones or other material from getting inside 
of the pipe after it is installed, and before 
it is used for sealing purposes. Further¬ 
more. the canvas covering will withstand a 
small pressure on the entering asphalt, (about 
50 to 75 pounds per square inch) and when 
pumping is started, it compels the asphalt to 
fill the pipe to the bottom before breaking out 
into any crevices, thus covering the electric 
heating wire in the pipe with asphalt at the 
■so start of the project, to prevent electrolysis, 
dust or corrosion. A little excess pressure 
will tear open the canvas, and permit the as¬ 
phalt to flow out wherever there is available 
space. Moreover, if my patented method 
4"> and apparatus are used with this canvas cov- 
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ering to seal expansion joints or the like in 
artificial ston^ formations, the canvas will 
permit the pipe to fill to the bottom, and then 
the asphalt or other sealing material will 
flow up the hple on the outside of the pipe, 50 
and seal the jdint from the bottom up, there¬ 
by eliminating pockets of water or air. 

A further opject of the invention is to im¬ 
prove my patented apparatus by substituting 
a special gage! device for the ordinary gage 55 
formerly used] It is important to keep close 
watch of the pressure on the asphalt at all 
times during actual operation, and without 
special provisions, this is difficult to do. I 
have found, in practice, that asphalt gets up 60 
into the gage, hardens and gives false indi¬ 
cations. If the gage is heated to soften this 
hard asphalt, the heat affects the soldered 
joints of the gage, and may render the gage . 
unfit for furthier use. I therefore provided, 65 
in the present invention, special means to 
overcome this difficulty. 

A further object is to furnish the pump 
employed for forcing the thermo-plastic 
sealing material into the hole, with an ad- 70 
justable stroke pump jack, which enables one, 
without changing speed, to obtain small vol¬ 
ume at high pressure, or large volume at low 
pressure. The! nature of movement of as¬ 
phalt makes thjis essential. When starting a 75 
cold full pipe line, a high pressure is used 
with very smalll volume to get the asphalt 
started as the pipe line is being heated up. 
When the asphalt breaks through, and the 
pressure falls off, the pump stroke is opened 80 
up. When finishing a hole, the pressure 
builds up gradually to the desired maximum, 
and is held there at decreasing volume by 
shortening the pump stroke. My present 
apparatus give£ from 0 to 5 inches stroke on 85 
a small piston pump. 

A still further object is to improve my 
former methodjand apparatus by arranging 
a plug or stopper at the top of the hole, and 
passing a heating element such as an electric 80 
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heater or a steam pipe into the hole, through 
this stopper, the thermo-plastic grouting ma¬ 
terial being forced into the hole through this 
stopper and being maintained in heated con- 
5 dition within the hole by said electric heater 
or steam pipe. This particular apparatus 
and method is especially useful in sealing the 
joints of concrete walls or the like. 

I have found in practice, that in filling 
10 crevices located only a short distance below 
the ground line or the like, say from 8 to 10 
feet from the surface, that such holes may 
be effectively filled without specially heating 
the pipe through which the asphalt is 
15 pumped. In such cases, the heated sealing 
material, if rapidly pumped through a metal 
pipe extending to the bottom of the hole, will 
heat the pipe, and as the sealing material is 
discharged at the bottom of the pipe, it may 
20 work its way up around the pipe and seal the 
crevices or the like. The heated material 
traveling through the pipe will cause the 
outside of the pipe to be heated sufficiently to 
maintain the material in fluid condition as it 
25 passes up the hole around the pipe. There¬ 
fore. another object of my invention is to 
provide a method and apparatus capable of 
accomplishing this result. 

The foregoing are some of the objects of 
50 the present invention, but other objects will 
appear as the following detail description 
proceeds. The invention will be described in 
connection with the accompanying drawings, 
in which, 

35 Fig. 1 is a side view partly in section, of 
one form of my apparatus, and a section of 
fissured rock or stone into which heated ther¬ 
mo-plastic material is being pumped, the seal¬ 
ing material conveying pipe between the 
40 pumping tank arid the down pipe, as well as 
one of the electric conductors, being broken 
away to facilitate illustration. 

Fig. 2 is a detail view partly in section, 
showing the means for pumping and heat- 
45 ing the material, the pump in this instance, 
including an adjustable stroke pump jack. 

Fig. 3 is a vertical sectional view of fis¬ 
sured rock with a hole therein, and shown 
with another form of my apparatus emplov- 
50 ing an electric heater. 

Fig. 4 is a similar view showing a steam 
heater substituted for the electric heater. 

Fig. 5 is a top plan view of fragments of 
sections of a concrete wall or the like with 
55 one form of myi apparatus installed at the 
joint thereof, to seal the joint with thermo¬ 
plastic material. 

Fig. G is a vertical sectional view taken on 
line 6—6 of Fig. 5. 

00 Fig. 7 is a viewy similar to Fig. 6, but show¬ 
ing the pipe form of my apparatus used with 
a plug at the top of the hole. 

Fig. 8 is a side view of another form of the 
apparatus with which I rely on the heat 
65 of the material to maintain said material in 


heated condition while it is traveling up¬ 
wardly in the hole on the outside of the pipe. 

In the embodiment of the invention il¬ 
lustrated in Figs. 1 and 2, 1 indicates a sup¬ 
ply tank in which the thermo-plastic sealing 
material is stored, and this tank may be 
heated by any suitable means, (not shown) 
so as to maintain the fluid in flowable condi¬ 
tion. The sealing material is fed from this 
tank by way of a pipe 2, into a chamber 3, 
which is maintained in heated condition by 
any suitable means, such as gaseous or liquid 
fuel burners 4. 

A pump 5. used for forcing the sealing 
material to the crevices to be sealed, is ar¬ 
ranged in the chamber 3, and as this chamber 
will be filled with the sealing material during 
operation, the pump will be entirely sub¬ 
merged in the heated material. Of course, 
if desired, the pump may be heated in any 
o'.her suitable way. This pump is driven 
from any suitable prime mover, by means of 
a belt G, and said pump is provided with 
an inlet pipe 5a having a check valve 5b 
which opens inwardly. The pump is con¬ 
nected by the pipe 5c with a material feeding 
pipe 7. and the pipe 5c is provided with an 
outwardly opening check valve 5d. 

Extending through said pipe 7 is an elec¬ 
tric heating wire 0 connected to a supply 
line wire 10. One end of the wire 9 is se¬ 
cured to a coil spring 11 that has its outer 
end connected to a fixed support 12. The 
opposite end of the wire passes through and 
is fixed to an insulated nipple 13. carried by 
a cross-shaped pipe fitting 14. The spring 
11 acts to maintain the wire 9 in taut condi¬ 
tion. and prevents the same from contacting 
with the inner surface of the pipe 7. A sup¬ 
ply line wire 15 is also secured in electric 
connection with the pipe 7. 

Extending downwardly from the fitting 
14 and having its upper end connected there¬ 
to. is a material feeding pipe 1G which is in¬ 
serted in a previously prepared hole 17 com¬ 
municating with the crevices 18 which are 
to be sealed by the material passing through 
said pipes. The pipe 1G consists of a number 
of sections 19. having their adjacent ends con¬ 
nected together by couplings 20, and located 
in each of said couplings, between adjacent 
ends of the pipe sections, is an insulating 
member 23. which is preferably constructed 
to guard against short-circuiting between the 
electric heating wire 24 and the couplings 20. 
The sections of the pipe 16 that occupy posi¬ 
tions adjacent to the crevices 18. are provided 
with series of apertures 22, through which 
the material may pass in its travel from the 
interior of the pipe 1G to said crevices. The 
heating wire 24. has its lower end connected 
at 25. to an apertured plug 21 that places 
said wire in electrical connection with the 
pipe 1G, and this wire extends upwardly, and 
its upper portion passes through an insulated 
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nipple 26, and has its upper extremity con¬ 
nected to the lower end of a coil spring 27, 
which has its upper end secured to a fixed 
support 28. The wire 24 passes through the 
6 member 26 with a free fit, so that the spring 
27 will draw the wire upwardly and main¬ 
tain the same in taut condition. A wire 29 
has its ends connected to the wires 24 and 9, 
so that current traveling through the wires 
10 10, 9, 29 and 24 in the order named, will 
reach the apertured plug 21 at the lower end 
of the pipe 16, and will then travel upward¬ 
ly through said pipe to the fitting 14, then 
over the pipe 7 and out of the wire 15, back 
15 to the line. With this construction, the elec¬ 
tric current will maintain the wires 9 and 
24 in heated condition, and the sealing mate¬ 
rial which is heated in the chamber 3, will be 
maintained in heated condition by the wires 
20 during its travel through the pipes 7 and 16. 

The subject matter shown in Fig. 1. which 
has thus been described in detail is substan¬ 
tially the same as disclosed in my Patent 
1,327,269, and I have improved the same in 
23 the following particulars. I spirally wrap 
the perforated portion of the pipe 16 with a 
canvas strip or strips 16<7. to close the perfo¬ 
rations, leaving the pipe open only at the 
bottom through the apertured plug 21. 
:;o There are several reasons for this. One: to 
prevent sand, mud. small stones or other 
material from getting inside of the pipe after 
it is installed, and before it is used for sealing 
purposes. This foreign material may clog 
33 the pipe or interfere with centering the heat¬ 
ing wire 24, and thus cause, a short circuit. 
Two: the canvas covering will withstand a 
small pressure on the entering asphalt (about 
50 to 75 lbs. per sq. inch) and when pumping 
40 is started, it compels the asphalt to fill the 
pi pe to the bottom before breaking out into 
any crevices, thus covering the wire with as¬ 
phalt at the start to protect it from elec¬ 
trolysis. rust or corrosion. A little excess 
43 pressure will rupture the canvas and permit 
the asphalt to flow out wherever there is 
available space. Three: in case the method 
and apparatus are used to seal expansion 
joints in walls or the like, the canvas enables 
me to fill the pipe to the bottom and then fill 
the expansion joint recess from the bottom 
up, thereby eliminating pockets of water or 
air. It will therefore be recognized that this 
canvas wrapping forms an important feature 
in practical operation. 

Another feature of importance in the 
present invention, resides in the adjustable 
stroke pump or pump jack. This is provided 
by arranging a tangential slot 6 a in the crank 
° wheel 67; that is driven by the belt 6. The pit¬ 
man 6c of the pump is provided with a pin 
6 d which is adjustable along this tangential 
slot to adjust the stroke of the pump. This 
.. is best illustrated in Fig. 2, and the structure 
( '° enables me, without changing speed, to ob- 


24 


tain small volume at high pressure, or large 
volume at lovf pressure. The nature of ther¬ 
mo-plastic material such as asphalt, makes 
this necessary. When starting a cold full 
pipe line, a high pressure is used with very 70 
small volume,; to get the asphalt started as the 
pipe line is being heated up. When the as¬ 
phalt breaks through, and the pressure falls 
off, the pump stroke is opened up by adjust¬ 
ing the pin 6$. When finishing a hole, back 75 
pressure gradually builds up to the desired 
maximum, and it is held there at decreasing 
volume by shortening the pump stroke. My 
present apparatus gives from 0 to 5 inches 
stroke on a srrtall piston pump. 80 

In the apparatus shown in my Patent 
1.327,269, I h ad a pressure gage at the inlet 
end of the pi oe 7, but I have improved this 
structure by placing the gage at the outlet 
end of the pipe 7. For this purpose, the fit- 85 
ting 14 is provided with a metal connection 
14c, adapted to be directly heated by the 
material passing through the pipes. The con¬ 
nection 14c carries the insulated fitting 13, 
and it also supports a short vertical pipe 167; 90 
provided at its upper end with any suitable 
form of pressure gage 16c. In operation, the 
lower end of the pipe 167; is plugged with an 
asphalt slug indicated at 16d. and a small 
rubber ball 16c rests on this slug and main- 95 
tains the sam^ out of contact with a column 
of coal tar oil or the like, which fills the pipe 
167>. i # . 

I have found from experience, that it is im¬ 
portant to keep close watch of pressure on the ’ 
asphalt at all times, and without special ap¬ 
paratus. this is difficult of accomplishment. 
Asphalt is liable to get up in the gage, hard¬ 
en, and impart false indications. To over¬ 
come this difficulty, I have put the gage up on 
the stand pipe 167;. As the lower end of this 
pipe containing the hard slug of asphalt is 
directly attached to the connection 14c. the 
hot asphalt traveling through the pipe line, 
will melt this ^lug. and as the coal tar oil will 
not mix with asphalt, the pressure will be con¬ 
veyed to the giige. and the gage will be more 
sensitive than in my previous construction. 

As the gage is spaced from the hot pipes bv n5 
means of the pipe 167> and the column of oil, ° 
it will remain pool and unclogged by asphalt 
for a considerable period of time. 

In the embodiment of the invention illus¬ 
trated in Fig. 3, I eliminate the feed pipe 12Q 
within the hole, and instead, place a ring 50 at 
the top of the hole to receive the hot asphalt 
forced in through pipe 51 by the pump 52. 

In this construction, a removable plug 53 of 
insulating material, may be connected to the log 
top of the ring 50, and an electrical loop or 
yoke 54 mav be suspended in the hole from 
this plug. The heating wires 55. forming 
this yoke, are held apart by spacing members 
56. and they are connected together at their I3(> 
lower ends as shown at 57. The wires may 
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be stiffened in any suitable way, and for the 
purpose of illustration, I have shown a weight 
58 arranged at the lower end of these wires 
for this purpose. In operating this form of 
5 the invention, the wires 55 will be connected 
to a suitable source of electric current, so as 
to heat the wires up, and the hot asphalt or 
the like, pumped in through the pipe 51, 
will be maintained in heated condition by the 
10 heat from said wires as it travels through the 
hole and enters the crevices or the like 59. 

In the form of the invention shown in Fig. 
4,1 substitute a steam pipe or loop 60, for the 
electric heater, the remainder of the structure 
15 being the same. 

In Figs. 5 and 6,1 have shown the appara¬ 
tus of Fig. 3, used for sealing the expansion 
joint 61 or the like in a dam. For this pur¬ 
pose, adjacent faces of the wall sections may 
20 be recessed during the building of the wall, 
or may be drilled after the wall is built, to 
provide a hole 62, in which the heater 63 is 
placed. The hot asphalt forced down this 
hole through pipe 64, and maintained in 
25 heated condition in its passage through the 
hole, will seep out under pressure into the 
expansion joint 61, and seal the latter. Of 
course, the same method and apparatus may 
be used for each expansion joint in the wall 
30 structure. 

In the modification shown in Fig. 7,1 use 
* an apparatus similar to that shown in Fig. 
1 , for the purpose of sealing the expansion 
joints in a wall or the like, but instead of leav- 
3 3 ing the top of the hole open as in Fig. 1,1 ar¬ 
range a packing 65 near the top of the hole, 
and around the perforated feeding pipe. 
Over this packing, I place a plug 66 of ce¬ 
ment. A vent pipe 67 extends through the 
40 plug and packing. After a joint has been 
sealed, the parts 65 to 68 inclusive are left in 
the hole, and the heating wire 69 and per¬ 
forated pipe are also left within the hole. 
To permit this, the upper section of the pipe 
4o is removed, and the heating wire is cut. 
Then, the upper end of the pipe and the heat¬ 
ing wire are sealed by a plug of asphalt 70, 
which is poured over the same in heated con- 
dition, and acts to protect the wire. A cement 
o0 cap 71 may be arranged at the top of the 
hole to finish off the structure. 

If it is found desirable or necessary, at any 
future time, to force more thermo-plastic 
.. material into the hole to seal the joints, the 
cement cap and asphalt plug are removed, 
and the upper end of the pipe and wire are 
again connected to the part of the apparatus 
which is located above the hole. Operation 
is again started, and this permits re-sealing. 

As before stated, I find that in certain cases, 
where it is desired to seal the crevices in 
short holes, say 8 to 10 feet, I may do this 
without a specially heated pipe or the like, 
f . providing I work in a certain way. To do 
this satisfactorily, I install a small pipe 80, 


say % inches in diameter, in a hole V/ 2 in¬ 
ches in diameter, this pipe extending close to 
the bottom of the hole. I have found it ab¬ 
solutely necessary to extend this pipe close 
to the bottom of the hole in order that the 70 
pipe itself will function as a heater. Then, 
by pumping hot asphalt rapidly, it can be 
made to run down the pipe, out the bottom, 
and up the drilled hole 81, to any crevices 82 
which may exist. 75 

Putting the pipe down the bottom is the 
important point. If it was just open into the 
top of the hole, asphalt might run down the 
hole a little way beyond the first crevice, and 
‘■‘freeze” there, making further advance, af- 80 
ter filling the first crevice, impossible. How¬ 
ever, with the pipe running to the bottom, 
as long as a flow of hot asphalt is maintained, 
the pipe being hot, maintains a heated and 
fluid path on its surface to equalize the pres- 85 
sure from top to bottom of the hole, so that 
as one crevice is filled, the pressure may be 
applied up the outside of the pipe to the next, 
until all are filled. The pipe is cemented into 
the hole at the top, and a shut-down, for 90 
any reason, of course, finishes the hole. 

From the foregoing, I believe that those 
skilled in the art may readily understand the 
construction of my apparatus, and the use of 
my method, and I am aware that changes 05 
may be made in the details disclosed, with¬ 
out departing from the spirit of the invention 
as expressed in the claims. 

II hat I claim and desire to secure by Let¬ 
ters Patent is: 100 

1 . The method of sealing a crevice in rock 
formation or the like, which consists in ex¬ 
tending a hole to the place where the crevice 
occurs, placing a conduit having a perfo¬ 
rated wall in said hole, closing the perfora- 105 
tions in the conduit with puncturable mate¬ 
rial before placing the conduit in the hole, 
forcing a thermo-plastic substance through 
said conduit and exerting sufficient pres¬ 
sure on the same to cause it to puncture said HO 
material and exit through the perforations 
and into said crevice, directly heating the in¬ 
terior of said conduit, and utilizing the heat 
for maintaining the thermo-plastic substance 

in fluid and heated condition during its H5 
travel through said conduit and into said 
crevice. 

2. The method of sealing a crevice in rock 
formations or the like, consisting in extend¬ 
ing a hole to the place where the crevice oc- l 20 
curs, placing a conduit having a perforated 
wall in said hole with the perforations adja¬ 
cent said crevice, closing said perforations 
with puncturable material before placing the 
conduit in the hole, forcing a hot thermo- 125 
plastic substance into said conduit under 
sufficient pressure to puncture said material to 
permit the thermo-plastic substance to flow 
from the perforations and into the crevice, 
and maintaining said thermo-plastic mate- 
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rial in heated condition during its passage and capable of being punctured by thermo- 
through said conduit. plastic materiajl passing through the pipe un- 

3. The method of sealing a crevice in rock der super-atmk)spheric pressure, 
formations or the like, which consists in ex- 9. An apparatus for sealing crevices in 

5 tending a hole to the place where the crevice rock formations or the like, including a per- 
occurs, placing a pipe having a perforated forated pipe through which thermo-plastic 
wall in said hole, covering the perforated material is ada|pted to be forced under super- 
portion of the pipe with puncturable mate- atmospheric pressure, and a spirally wrapped 
rial before placing the pipe in the hole, fore- canvas strip closing the perforations of the 
lo ing a thermo-plastic substance through the pipe. 

pipe under sufficient pressure to puncture GE(j)RGE W. CHRISTIANS, 

said material to permit the thermo-plastic 
substance to flow through the perforations 
into said crevice, and maintaining the ther- 
15 mo-plastic substance in heated fluid condi¬ 
tion during its passage through said pipe and 
perforations into said crevice. 

4. The method of sealing a crevice in 
rock formations or the like, consisting in ex- 

20 tending a hole to the place where the crevice 
occurs, placing a perforated pipe in said hole, 
covering the perforations of the pipe with 
puncturable material before placing the pipe 
in the hole, forcing hot asphalt through said 
25 pipe under sufficient pressure to rupture the 
material and permit the asphalt to flow 
through the perforations and into said crev¬ 
ice, and maintaining said asphalt in heated 
fluid condition during its travel through said 
30 pipe and perforations into said crevice. 

5. An apparatus for use in sealing crevices 
in fissured rock formations or the like, com¬ 
prising a perforated pipe adapted to be 
placed in a hole extending to a crevice to be 

35 sealed, puncturable material closing the per¬ 
forations of the pipe, means for forcing a 
hot thermo-plastic material through said 
pipe under sufficient pressure to permit it to 
rupture the puncturable material and to flow 
40 out through said perforations, and means for 
maintaining the pipe in heated condition, 
whereby the thermo-plastic material travel¬ 
ling through the same, will be maintained in 
heated fluid condition. 

4 5 6. An apparatus for use in sealing crevices 

in fissured rock formations or the like, com¬ 
prising a perforated pipe adapted to be 
placed in a hole extending to the crevice, fi¬ 
brous puncturable material covering the per- 
60 forated portion of the pipe, means for forc¬ 
ing a heated thermo-plastic substance 
through the pipe under sufficient pressure to 
cause said substance to rupture said fibrous 
material and to flow through said perfora- 
65 tions, and means for maintaining the pipe in 
heated condition, whereby said thermo-plas¬ 
tic substance is kept in heated fluid condition 
during its travel through said pipe and per¬ 
forations. 

60 7. An apparatus as claimed in claim 6, in 

which the fibrous material closing said per¬ 
forations is formed by a canvas layer. 

8. In an apparatus for sealing crevices in 
fissured rock formations or the like, a per- 
55 forated pipe, means closing said perforations 







C. E. JACKSON ETAL 

METHOD OF CEMENTING WELLS 
Filed April 13. 1931 


1 , 866,522 

















Patented July 5, 1932 


1,866,522 2 


UNITED STATES PATENT OFFICE 

_ 

CLARENCE E. JACKSON AND STEPHEN J. RYAN. OF HOUSTON. TEXAS 

METHOD OF CEMENTING WEL^S 


Application filed April 13, 

Our invention relates to cementing casing 
in deep wells of oil, gas, water and the like. 
In equipping a well which has been drilled 
to the proper formation, it is common to set 
5 a casing in the well and then cement the space 
between the lower end of the casing and the 
wall of the well so as to prevent water from 
above the producing sands from flowing 
down into the well. This cementing is usual- 
10 ly accomplished with Portland cement or 
some similar type of cement which must be 
forced into position at the bottom of the 
casing and then allowed to stand for a period 
of several days in order to allow the cement 
is to harden. 

If it is later desirable to withdraw the 
casing from the well, it is practically im¬ 
possible to remove the casing from the ce¬ 
ment. 

20 It is an object of our invention to provide 
a method of cementing wells whereby the 
cementing operation may be performed more 
easily and cheaply than in the old method and 
which allows the casing to be withdrawn if 
25 desired. 

We desire to use a material for cementing 
the well which may be melted under temper¬ 
atures somewhat above atmospheric temper¬ 
ature so as to flow into position at the bottom 
30 of the casing and close the space about the 
casing within the well and in which the 
movement of the cement into proper position 
may be accomplished almost entirely by 
gravity. 

35 In the drawing herewith, Fig. 1 is a cen¬ 
tral longitudinal section through the lower 
end of a well casing equipped for carrying 
out our invention. 

Fig. 2 is a central longitudinal section 
showing the cement in position and illus¬ 
trating a type of heating element which may 
be employed. 

Fig. 3 is a section similar to that shown in 
Fig. 2 illustrating the cementing operation 
completed. 

In carrying out our invention we contem¬ 
plate employing as a cementing agent sul¬ 
phur, asphalt or other similar material, 
which may be deposited upon the pipe or 
w casing before it is introduced into the well 
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and later melted so as to flow into the proper 
position. The agent which we particularly 
prefer for thisl process is sulphur for the rea¬ 
son that it is a good cementing agent and acts 
to close off the space about the casing at the 55 
lower end in aj proper and satisfactory man¬ 
ner and will penetrate the formation about 
the casing so as to form a satisfactory seal. 

In Fig. 1 w4 have shown a casing which is 
of ordinary tubular construction, the lower go 
end of which is threaded internally to re¬ 
ceive a bull plug or nipple 3. This plug may 
be provided with openings 4 therein to allow 
the entrance of fluid to the casing while it is 
being lowered ^nto the well. It is understood, 63 
of course, that in shallow wells where it is 
desired to float the casing into the well, the 
perforations ip the bull plug may be omitted. 

Where the plug is perforated we contem¬ 
plate depositing upon the casing 1 an in- “•» 
terior layer of sulphur 5. Said layer will be 
of sufficient thickness to provide a quantity of 
sulphur to ceipent the lower end of the cas¬ 
ing. This interior layer is supplemented by 
an outer layer) 6 deposited upon the pipe in 
any suitable manner. We contemplate cov¬ 
ering the pipe with sulphur in this manner 
for a height sufficient so that when the mass 
of sulphur is [melted it will be sufficient in 
quantity to fill the lower end of the well to so 
the desired height. There is an opening 11 
centrally 7 of the pipe when thus equipped 
which is sufficient to allow T a heating element 
to be introduced downwardly therein. 

In Fig. 2 we have shown a heating element So 
7 which may be of any ordinary construction 
and housed within an outer casing. Said ele¬ 
ment is suspended by a cable 8 extending up¬ 
wardly to the surface. Electrical connections 
shown at 9 extfend from the heating element 99 
to a source of electric energy at the surface. 

When our invention is put in execution the 
casing will be set upon the bottom of the well 
approximately as shown at Fig. 1 with layers 
of siilphur in its ordinary hard condition on D,> 
both the outer and inner walls of the casing. 
When the casing has thus been set upon the 
bottom the heating element 7 will be lowered 
to the bottom and passed downwardly in the 10Q 
opening 11 to a position near the bottom of 1 
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the casing and then the element will be en¬ 
ergized so as to heat up the sulphur in the 
casing to a temperature above the melting 
point of sulphur. If there is liquid in the 
5 well, ordinarily the static pressure of the 
liquid at that depth will be sufficient to pre¬ 
vent the vaporization of any water present. 
If this weight is not sufficient it will, of 
course, be necessary to apply pressure upon 
,,, the liquid in the well sufficient to prevent the 
vaporization of the liquid about the sulphur. 
When the sulphur has been thus melted, it 
will be of higher specific gravity than the 
liquid in the well and will now into position 
\ as shown at 10 filling the lower end of the 
well enclosing the space about the lower end 
of the casing. When the melting of the sul¬ 
phur has been accomplished, the heating ele¬ 
ment may be withdrawn and the well will be 
•«» cemented as shown in Fig. 3. Where the 
lower end of the casing is closed we will pro¬ 
vide sufficient sulphur on the outer wall alone 
to suitably cement the pipe. Also, it will be 
obvious that any desired heating means may 
a be employed. 

It is customary after the well has been 
cemented to introduce a drill bit and remove 
the cement from within the casing and drill 
away the bull plug at the lower end thereof, 
w so as to allow the oil or gas to enter the lower 
end of the casing. This will be done in 
carrying out our Invention as if it is found 
that production has been reached, the well 
may be allowed to stand. If, however, a dry 
hole is encountered or production in insuffi¬ 
cient quantities is obtained, the casing may 
be loosened by heating the sulphur at the 
lower end thereof so as to melt the same, 
allowing the casing to be withdrawn. 

It is, of course, to be understood that the 
sulphur may be introduced into position in its 
powdered form after the casing has been set 
on the bottom. This may be accomplished 
in the manner that ordinary cement is placed 
° in position. After the bottom of the well 
has been filled with sulphur in that manner, 
it may be melted to cement the casing in an 
obvious manner. We contemplate the use 
of sulphur as a cement, said sulphur being 
melted at the lower end of the well whether 
the sulphur is on the casing when it is intro¬ 
duced into the well or whether the sulphur 
is introduced after the casing is in position. 
Furthermore, we do not wish to be confined 
to the use of sulphur as a cementing agent, 
but any material wiiich may be melted at the 
lower end of the well so that it will flow into 
• a cementing position is contemplated by our 
invention. 

What we claim as new is: 

1. A method of cementing well casing con¬ 
sisting of coating the lower end of the casing 
on the inner surface thereof with a charge of 
v cementitious material hard at atmospheric 
temperatures, introducing the casing into 


position in the well, heating said charge to 
reduce the same to a liquid state and thus 
causing it to flow to the bottom of the well. 

2. A method of cementing well casing con¬ 
sisting of coating the lower end of the said 70 
casing with sulpnur forming a thick layer 
on the inner surface thereof setting the casing 

in the well, introducing a heating element to 
the lower end of the casing to heat and melt 
said sulphur and causing it to flow to the 75 
lower end of the well by gravity. 

3. A method of cementing a casing in a 
deep well comprising coating said casing 
both on the inner and outer surfaces with a 
charge of sulphur, setting said casing with 20 
the sulphur attached into the bottom of the 
well, melting said sulphur to fill the' well 
bottom about said casing, and cooling and 
hardening said sulphur. 

In testimony whereof we hereunto affix our 
signatures this 14th day of March, A. D. 1931. 
CLARENCE E. JACKSON. 
STEPHEN J. RYAN. 
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The present invention relates to the art of 
drilling wells and aims to provide a method 
and means for increasing the efficiency of 
rotary drilling operations. Both reciprocat- 
5 ing and rotary apparatus have long been used 
for drilling, but the rotary system has become 
increasingly popular both on account of its 
greater average rate of drilling and the 
lessened tendency of the hole to cave. In 
10 the process of drilling wells with rotary ap¬ 
paratus, it is necessary to force fluid through 
the drill shaft to wash away the chips and 
cuttings from the tool. It has long been 
known that a liquid mud or slush is very 
15 efficient for this purpose since its density and 
viscosity are both relatively very high-and 
enable it to act more efficiently on the cuttings 
than water of average consistency. It lias 
been found, moreover, that the mud at the hy- 
20 drostatic heads produced in deep drilling is 
very effective in penetrating porous gas-bear¬ 
ing strata and sealing off such strata against 
the flow of gas and/or water and thereby 
minimizing both the tendency of the gas to 
25 cause blow outs and the tendency of such 
strata to cave into the hole. 

It is an object of my invention to provide 
a method and apparatus whereby the effec¬ 
tiveness of the mud for this purpose is in- 
30 creased. 

A great many of the rotary well drilling 
apparatuses are of the steam-driven type and 
it is often a problem in the field to obtain 
sufficient boiler feed water of suitable char- 
35 acter. It is a further object of my invention 
to provide an apparatus adapted to carry out 
my above mentioned method and at the same 
time to substantially eliminate the problem 
of boiler feed water for drilling rigs. 

40 The novel features of my invention are 
pointed out with particularity in the ap¬ 
pended claims. In order, however, that my 
invention may be clearly understood, I will 
now describe in detail, in connection with the 
45 accompanying drawings, a particular drill¬ 
ing installation forming a specific embodi¬ 
ment of my invention and adapted to operate 
in accordance with the method of my inven¬ 
tion. In such drawings, 

50 Fig. 1 is an elevational view of a rotary 
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steam operatejd drilling rig, somewhat dia¬ 
grammatic ini character, parts being broken 
away and parts being shown in section for 
purposes of illustration. 

Fig. 2 is a diagrammatic view of the ap- 55 
paratus illustrated in Fig. 1 . 

Fig. 3 is a transverse section on line 3—3 
of Fig. 4. 

Fig. 4 is a central longitudinal section of 
the condenser shown in Fig. 1 . ^0 

Fig. 5 is a sectional elevation of a separator 
indicated diagtammatically in Figs. 1 and 2 . 

Kefcrring to the drawings more in detail, 

I have illustrated therein an ordinary rotary 
well drilling apparatus installed in a posi- «5 
tion above the well hole 10 on which the ap¬ 
paratus is operating. The drilling apparatus 
is shown as including a derrick 12 from which 
is suspended, by means of ordinary block and 
tackle, the usual hydraulic feed having the 70 
swivel head 1 -: from which the shaft 10 is 
suspended and through which mud or slush 
is passed into tljic hollow drill shaft 10 . Fluid 
.which passes downwardly through the shaft 
10 , as indicated by arrow IS, returns to the 75 
surface of th<p ground again between the 
outer face of shaft 10 and the inner face of 
the well hole 110. As illustrated, the means 
for rotating tlile shaft 10 comprises a rotary 
head 20 having the ordinary means for grip- 80 
ping shaft 10 and which is operated by a 
chain drive from the steam engine 24 
which takes steam from boiler 20 , indicated 
in Fig. 2 . For pumping mud into the head 
14 and the shaft 10 a steam operated pump S5 
28 is provided 'which is connected by a suc¬ 
tion line 30 with a slush pit 32 in which mud 
is stored. Mud from pump 2 S is conducted 
to the head 14 bv a line 31 having a flexible 
portion 35 permitting the bead 11 to be raised 90 
and lowered. jTho mud which has passed 
down shaft 10 then flows upwardly and out 
of the mouth of well hole 10 whence it is con¬ 
ducted into the slush pit. 32 through a con- 
duit 30 so that ijt may Lk» returned to the well 0 
through the snaft 1(5, as above described. 
While I have shbwn condenser 40 in the pres¬ 
sure line 34 beiween the outlet of the mud 
pump and the djrill shaft, I do not limit my- too 
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self to any particular location of the con¬ 
denser in the circuit for the mud. 

In order to preheat the mud in accordance 
with my invention before it is introduced 
5 into the well, I have illustrated a condenser 
40 connected into the mud discharge line 34 
of pump 28. Steam exhausted from engine 
24 and pump 28 is conducted into the shell 
of condenser 40 by means of pipes 42 and 44 
10 respectively, whereas the mud from pump 28 
is conducted by pipe 34 to an inlet chamber 
40 within the condenser 40 from which point 
the mud flows through a series of tubes 48 
within the condenser to the outlet chamber 
15 50 from w’hich it is taken up again by pipe 
34 and conducted to the head 14. The rela¬ 
tively cool fluid in tubes 48, therfore, con¬ 
denses the steam entering condenser 40 from 
the prime movers 24 and 28 and the con- 
20 densate thus formed may be used for feed 
water for boiler 26 in accordance with the 
usual practice in condensing steam plants. 
A condensate line 35, containing feed pump 
37 is indicated in Fig. 2 for delivery con- 
25 densate from condenser 40 to boiler 26. Very 
little make-up water is therefore required 
for the boiler 26 and it is commercially feasi¬ 
ble to use distilled make-up water or make¬ 
up water shipped to the oil field from a pure 
30 natural source. 

It has been objected to the use of mud as a 
condensing medium, that it would cake on 
the surfaces of the condenser tubes and pre¬ 
vent any material transfer of heat from the 
35 steam to the mud. However, it has been 
found by test that it is necessary only to main¬ 
tain a 10 lb. pressure differential between 
chamber 46 and chamber 50 of condenser 40 
in order that the flow through tubes 48 be 
40 sufficiently rapid to keep the surfaces clean 
and cause the efficient heat transfer above de¬ 
scribed. Preferably condenser 40 has a 
safety valve 41 thereon so that exhaust steam 
may pass out of it to the atmosphere in case 
45 the flow of cooling mud is interrupted. 

Of course, if the drill shaft 16 were op¬ 
erated by a Diesel or other combustion type 
engine, the heater for the mud would not be 
of the condenser type. 

50 When drilling in certain formations it is 
desirable to separate out from the mud some 
of the chips or other material brought up 
from the well before the mud is run into the 
slush pit 32. In certain fields, moreover, the 
55 deeper strata have a sufficiently high tem¬ 
perature so that the mud is not an efficient 
rondensing agmt. When these two condi¬ 
tions occur simultaneously, a separator 60 of 
the type illustrated ir detail in Fig. 5 may 
30 l>e used, and which is adapted not only to 
separate out some of the solid material from 
the mud but also to cool it somewhat before 
going to the slush pit. The separator 60 is 
indicated diagrammatically in Figs. 1 and 3 
85 in the mud line 36 between the well hole 10 


and the slush pit 32, and is shown more in 
detail in Fig. 5. Separator 60 comprises, as 
shown, a central relatively elevated semi- 
cylindrical conduit 62 connected by means 
not shown to receive the stream of mud flow¬ 
ing from the mouth of the well hole 10. The 
mud stream overflows the lateral edges of 
conduit 62 onto inclined screens 63 adapted 
to separate out the coarse pieces being trans¬ 
ported by the mud and to keep such pieces in 
the outer segments 64, 64 of the box 66 of 
the separator. The central segment 68 of 
box 66 is connected to slush pit 32 through 
aperture 70, while the separated material can 
be readily removed from segments 64 of sepa¬ 
rator 60. In the course of overflowing the 
edges of conduit 62 and flowing through 
screens 63. the mud is cooled as well as re¬ 
lieved of large cuttings. 

It will be understood that the apparatus 
for pumping mud ordinarily employs a suc¬ 
tion line 30 which is hinged, as indicated at 
31, so that the level from which the mud is 
derived may be adjusted somewhat to pre¬ 
determine the viscosity and percentage of 
solid matter going to the well. When using 
a heater or condenser in line 34 the lower 
end of the suction line 30 may be maintained 
at a somewhat lower level than is now the 
common practice, for reasons stated above. 

What 1 claim is: 

1. The combination with a rotary drill 
shaft of a steam pump connected therewith 
in such a manner as to permit forcing mud¬ 
dy fluid into said shaft, a condenser through 
which said muddy fluid passes on its way 
to said shaft and which is adapted to utilize 
said fluid as a cooling medium, and connec¬ 
tions for leading the exhaust steam from said 
pump to said condenser. 

2. The combination with a rotary drill 
shaft, of means for operating said shaft com¬ 
prising a steam engine, a condenser connect¬ 
ed to receive exhaust steam from said engine, 
and means for forcing muddy cooling fluid 
through said condenser into said shaft. 

3. The combination as set forth in claim 1 
together with and in which the means for 
forcing the muddy fluid through the con¬ 
denser includes a steam operated pump, to¬ 
gether with connections for leading the ex¬ 
haust steam from said pump to the con¬ 
denser. 

4. The method of operating a steam driven 
rotary drill rig having a boiler and means 
for circulating muddy fluid into and out of 
the dr !l hole comprising condensing the 
steam exhausted from the steam using means 
of the rig by heat interchange through heat 
conducting metal with said muddy fluid and 
returning the condensate so formed to the 
boiler of the rig. 

5. The Combination with a veil hole of a 
slush pit, a condenser, means including a 
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steam pump for circulating slush from said 
pit through said hole and condenser, and a 
connection for leading steam exhausted from 
said pump into said condenser. 

5 6. The combination according to claim 5 

together with a boiler and means for forcing 
condensate from the condenser into said 
boiler. 

7. The combiation with a rotary steam 
iO drill rig having a boiler, an engine and means 

for circulating muddy fluid into and out of 
the drill hole, of a surface condenser connect¬ 
ed to receive steam to be condensed from the 
engine of the rig, means whereby said fluid 
15 is utilized to cool the condensing surface of 
said condenser, and means for delivering 
condensate from said surface condenser to 
said boiler. 

8. The combination as set forth in claim 
20 7 and in which the means for circulating the 

mud includes a slush pit, and means inter¬ 
mediate the well hole anti said slush pit for 
simultaneously separating out some of the 
solids from the fluid and for cooling it. 

25 FREDERIC I. EPLEY. 
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High nrsmiim gas is of rommon occurrence in 
the Gulf Coast fields. The condition it partiev- 
taffy dangerous because of the fact that gat occnft 
at unexpected depths. The irregular and broken 
character of the coastal formations make it im- 
naiaibie to predict with any degree of certainty 
ilia depth at which these mav I* expected, even 
III fields which have been extensively drilled. 
For example, in the Ihrrce Junction field, which 
hna been producing for v»me 17 years, a large 
volume of gat, with a pressure of I.«dl0 lb. per *q. 
Ib. was unexpectedly found within I,tnn> ft. of 
many old producing wells. It w-as known, how¬ 
ever. that thefe were plenty of gtis picket* in 
that section, inasmuch as there have lieen blow- 
outs since the beginning of thr field. In fact. 
Pierce Junction has been one of the most serious 
offenders in this respect. 

About five years ago. at the Hutson field, where 
more than t .000 wells have been drilled since 
1903. a blow-out occurred when a well unex¬ 
pectedly drilled into a little (wicket of oil and gas 
which had not been hi! Iiefore. When the well 
was finally completed in this formation, it flowed 
about .3.1X10 bbl. of oil the first dav; 1.000 bids, 
the second day and was dry in alioui two weeks. 

Recently, at a wildcat out m the Mississippi 
l>ella. the well 'which was the first on the struc¬ 
ture i unexpectedly hit considerable gas at 200 ft. 
The pressure was ib. i>er to. in. and the com¬ 
bined volume and pressure sufficient to blow¬ 
out a cruter that took rig. derrick, ami all. In the 
next attempt to drill this wolf this gas was cased 
off without uny particular trouble: and a second 
pis was^ hit ,u4 A'rfl ft. where the pressure was 
around 300 ib. |>er sip in. I his dlustrutes the 
need in many (Julf Coastal fields to keep the 
weight of the mu I ronstantlv controlled us a pee* 
vent stive against Mow-outs. 

Some of the pressures that have been encount¬ 
ered in various fields during the past three veals 
arc as follows: 

FIELD PHKSStRK DKPTII 

(Lb. PerSq. In.) (Feet) 


Hull 

Hunkamer 
Pierce Junction 
High island 
Big Creek 
Orchard 


3.ono 

.VJOto'JJMIO 
L34JI) to 2. VI m 
3.3<jn 
t.ooo 
goo 


3,500 

ZtWOto.VtKX) 
3.000 to 5.000 
tt .000 

3,000 to 4.000 
3.000 

Quit* frequently gas procures are found soane- 
wkai above iboss correeopnding to straight hydro¬ 
static pressures at the respective depth*. Perhapa 
taa outcrop* and water content of these forma¬ 
tions. being fit higher elevation than the wells, 
scoemat for Umcc pressures. 


tbn nee of excessively viscous muds. These 
we. extremely susceptible to gas rutting. 
St.*? entirely unsuitable for use in the control 
m mgn-pressure gas. 

from the tendency to gas-cut. the high 
JJ**®*' 1 * "/“d /hakes it easy for the gas to "slug** 
the mud ahead of it. This has been the cause of 
*'?***y w bich the gas follows the «lnlt 

stem while it is bejing pulled out of the hole. 

Weighting materials added to the mini to in- 
create the weight nave been used for many years. 
* . practice is familiar to everybody. Muds 
weighing up to Ib. per gullon are still used by 
ao * TWP operators, tlhere has been a tendency, hou- 
<v®f, to get away from such hravv muds, as they 
are often highly xjiscoue end very susceptible to 

f as-cutting. Muds which have entered holes at 
4 to 1ft Ib. per gallon have frequently become 
gas-cut to 3 or ft Jo. per gallon bv the time they 
have returned to the surface. The weight which 
reatlv counts in holding back high pressures, is 
that of the out-gojng mud fluid. 

7^ These weighting] materials, however, have l»een 
of great value whrjn projierlv employed H\ pro¬ 
per treatment of wjcighting mutenuls and natural 
muds to keep them in siisi>ension. umi bv treat¬ 
ment with chemicals to reduce the* viscositv. it 
has been found that a mud weighing not more 
than 12 ib. per gallon will adequately control the 
gas pressures now encountered m the Gulf (.oast. 
Ft has l»een desirable to keep the viscosity less 
than 30 per cent gbove that of water. 

I* To maintain the weight of a mud when drilling 
"through high-pres4ure gas. it has lieen necessary 
to employ method^ to accelerate the release of gas 
from the mud. On^ of the methods that have been 
effectively used in (he (iulf Coast is the use of two 
pits; one pit for ijereivmg the gas-cut mud and 
in which the mud is treated by heating or jetting 
it against a surfarr to break up the gas bubbles: 
the other pit to receive the treated mud for pump¬ 
ing into tne hole. Other method* have been the 
use of extra w'ide circulating ditches containing 
dams or riffles, and the use of vibrating screens. 

Drilling against a high back pressure caused by 
mechanical restrictions against the out-going mud 
has been found effective. Where this has been 
dona, it has been advisable to use a fight mud 
weighing 9| to l« lb. per gal., of low viscosity 
and good suspension qualities. 

A* to mechanics! aeceaaones and methods of 
killing blow-outs, attention it called to the paper 

ootUJ^Kquipn/fV f. ud Methoat of Prevcnlma 

Blow-outs In Drilling. presented by the A. r. c. 
Southwestern Dislrfei Drilling Practice Lom- 
mitte, at the Gaivestoo meeting. SeptemberL 
other articles have described 
and methods of kitbag wells 
has occurred. 


1930. Numerous 
specific instances 
altar the blow-out 
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In the United States Court of Appeals for the 
District of Columbia 


Nos. 8093, 8094, and 8095 


Howard L. Reed and Fohs Oil Company, 




APPELLANTS 


V. 


Conway P. Coe, Commissioner of Patents, appellee 


APPEALS FROM THE DISTRICT COURT OF THE UNITED STATES 
FOR THE DISTRICT OF COLUMBIA i 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


These are appeals from judgments (Appellant’s Ap¬ 
pendix 12, 20, 30) in the District Court of I the United 
States for the District of Columbia in actions brought 
by the appellants, Howard L. Reed and Foljis Oil Com¬ 
pany, under Section 4915 R. S. (U. S. C., title 35, sec. 
63) to authorize the Commissioner of Patents to issue 
to appellants patents including certain claims of the 
three applications of the appellant Howaiid L. Reed, 
Serial Nos. 92,541, 114,098, and 158,286. G^he particu¬ 
lar claims of each of these applications involved will 
be set forth in detail hereinafter in the section headed, 
“The Appealed Claims.” 


(i) 
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THE REED APPLICATIONS 

Appellant’s application, Serial No. 92,541 (Appel¬ 
lant’s Appendix, 97), involved in Appeal No. 8093, re¬ 
lates to a method of drilling wells. The applicant 
employs, in place of the usual drilling mud such as a 
clay-water fluid, a substance such as asphalt or molten 
sulphur, or similar substance, which is liquid at higher 
temperatures but which is solid at atmospheric temper¬ 
atures and is of widely variable viscosity dependent 
on its temperature. The applicant circulates such a 
substance while drilling and varies the viscosity of the 
substance by regulating its temperature for the pur¬ 
pose of taking care of different formation pressures 
encountered. The substance is then permitted to solid¬ 
ify in the wall to seal and strengthen the bore holes. 
Applicant discloses the use of regulatable electric heat¬ 
ing coils applied to various parts of the apparatus 
and to the casing by which he can heat the substance 
to different temperatures to vary the viscosity and the 
condition and to permit the substance to become solid 
at atmospheric temperature. 

Appellant’s application Serial No. 114,098 (Appel¬ 
lant's Appendix, 141), involved in Appeal No. 8094, re¬ 
lates to a method of drilling a well in which the appli¬ 
cant employs, in place of the usual drilling mud, such 
as a clay-water fluid, molten sulphurous material which 
is solid at atmospheric temperatures, which material 
is circulated during drilling, this material being then 
allowed to cool and solidify in the wall to strengthen 
the bore hole. 
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Appellant’s application Serial No. 158,286 (Appel¬ 
lant’s Appendix, 175), involved in Appeal No) 8095, 
relates to a method of sealing Earth Formation^. It 
discloses a method of strengthening the walls of a bore 
hole which comprises injecting molten sulphur into a 
bore hole and causing said molten sulphur to penetrate 
the walls of the bore hole and solidify thereinj The 
application also discloses a method of securing a casing 
within a bore hole which method briefly consists in 
pumping molten sulphur down the casing in the hole 
and up behind the casing and permitting solidification. 
There is provided a sulphur tank or pit to contain the 
sulphur which is heated by a radiator. 

THE PRIOR ART REFERENCES 

The patent to Swan, 1,307,027 (Appellant’s Appen¬ 
dix, 215), relates to a method of excluding water from 
drilled wells for oil. The method consists in first heat¬ 
ing the rock through which the water enters, then using 
a sealing compound, such as paraffin, rosin, cqal tar 
pitch, asphalt, etc. Where a compound is used which 
requires heating to make it liquid the patentee indicates 
that a suitable heating medium may be forced ihto the 
hole. 

The patent to Christians, No. 1,327,268 (Appellant’s 
Appendix, 220), relates to a method of sealing crevices 
in rock formations and for this purpose sulphur, as¬ 
phalt, or coal tar pitch may be used. There is a supply 
tank in which the hot sealing material may be stored. 

The patent to Swan, No. 1,455,010 (Appellants Ap¬ 
pendix, 224), relates to a method of drilling w^lls in 
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which a viscid or viscous liquid, preferably heavier than 
water, is used. The patentee prefers to use tar, but 
other liquids may be used, such as wood tar, rosin dis¬ 
solved in heavy tar oil, or asphalt dissolved in benzol. 
The patent indicates that the liquid is used very hot. 

The patent to Simmons, No. 1,841,302 (Appellant’s 
Appendix, 227), relates to well drilling apparatus and 
discloses the use of an electric heating coil for the pur¬ 
pose of heating the material being operated upon. 

The patent to Christians, No. 1,858,952 (Appellant’s 
Appendix, 238), relates to a method and apparatus for 
sealing crevices in rock formations or the like in which 
the patentee discloses that he forces a thermoplastic 
material, such as asphalt, pitch or sulphur down the 
hole or the conduit and causes such sealing material to 
enter the interstices with which the hole communicates. 
The sealing material is maintained in a heated condi¬ 
tion all the way down the hole or conduit so that it will 
readily flow into the crevices, sealing the latter. 

The patent to Jackson et al., No. 1,866,522 (Appel¬ 
lant’s Appendix 247), relates to a method of cementing 
wells in which there is used as a cementing agent sul¬ 
phur, asphalt or other similar material. It is indicated 
in the patent that it will be obvious that any desired 
heating means may be employed. This patent employs 
viscous liquid which is heated and circulated to a limited 
extent. 

The patent to Epley, No. 1,881,176 (Appellant’s Ap¬ 
pendix, 251) relates to rotary drilling in which a drill¬ 
ing mud is employed and the patentee indicates that this 
mud may be preheated before it is introduced into the 
well. 
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The publication, “The Cementer” (Appellant’s Ap¬ 
pendix, 257), refers to viscous muds and discloses how 
the viscosity of the muds may be varied by [he addition 
of certain chemicals. 

THE APPEALED CLAIMS 


In Appeal No. 8093 the complaint originally involved 
claims 1, 2, 3, 4, 5, 9, 10, 13, 21, 29, 30, 3X, and 32 of 
application Serial No. 92,541 but at the hearing plain¬ 
tiffs withdrew’ claims 1, 5, 9, 10, 13, and 2}, leaving to 
be considered here, as stated at page 3 of appellants’ 
brief, claims 2, 3, 4, 29, 30, 31, and 32. These claims 


are printed in the complaint (Appellant’s Appendix, 
3-6) and in the Examiner’s Statement ([Appellant’s 
Appendix, 130-133). 

In Appeal No. 8094 the complaint originally involved 
claims 3, 5, 6, 7, and 8 of application Serial No. 114,098 
but at page 3 of appellants’ brief it is stated 'that 
“Claims 6 and 7 can be disregarded,” leaving claims 
3, 5, and 8 to be considered here. These claims are 


printed in the complaint (Appellant’s Appendix, 15) 
and in the Examiner’s Statement (Appellant’s Ap¬ 
pendix, 169-170). 

In Appeal No. 8095 the complaint origina lly involved 
claims 1, 2, 3, 4, 5, 6, 7, 9, and 10 of application Serial 
No. 158,286 but claim 9 was withdrawn in the District 
Court, and at page 3 of appellants’ brief, it is stated 
that claims 1, 2, 4, and 7 can be disregarded, leaving 
to be considered here claims 3, 5, 6, and ip vdiich are 
printed in the complaint (Appellant’s Appendix, 23- 
24) and in the Examiner’s Statement (Appellant’s 
Appendix, 205-206). 
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SUMMARY OF ARGUMENT 

1. As to all three appeals, the broad issue is involved 
as to whether the appealed claims involve invention 
over the prior art references. The question of inven¬ 
tion over cited references is a question of fact and as 
to every appealed claim the District Court has made a 
finding of fact that no invention is involved, which 
findings of fact should not be disturbed by this court on 
appeal unless error is clearly proven (Abbott et cil . v. 
Coe, 71 App. D. C. 195; 109 F. (2d) 449). 

2. As to Appeal No. 8093, it did not involve inven¬ 
tion over Swan to use sulphur instead of hot tar in 
view of Christians. Nor did it involve invention to 
keep the drill string hot by a heater, as taught by 
Christians, Simmons, or Jackson et al. Nor did it 
involve invention to vary the degree of heating of the 
drilling fluids to suit the conditions encountered for 
any particular drilling location. 

3. Claims 30, 31, and 32, involved in Appeal No. 8093, 
define no invention over the disclosure of the patent to 
Jackson et al, even though claim 32 specifies heating the 
casing, since this is old as disclosed by the patent to 
Simmons. 

4. As to Appeal No. 8094, the claims are directed to 
the use of “sulphurous material” and this language is 
broad enough to include the materials described in the 
Swan and the Christians patents since asphalt and coal 
tar pitch are like sulphur in some of their physical 
properties. 

5. Claims 3, 5, 6, and 10, involved in Appeal No. 8095, 
define no invention over the disclosure of either Chris- 




tians patent in view of the patent to Jacksoij et al which 
definitely teaches the use of sulphur as a cementing 
agent in wells. The Christians patents mention sulphur 
broadly and presumably cover both forms j of sulphur, 
viz, crystalline and amorphous, but even ^f it should 
be found that the amorphous form were inoperative, no 
invention would be involved in trying out crystalline 
sulphur for the purpose in hand, especially in view of 
the patent to Jackson et al where sulphur |s used as a 
sealing off medium. 

ARGUMENT 

1. The Patent Office rejected all of thd claims in¬ 
volved in these three appeals, and was sustained by the 
judgments of the District Court, on the ground that 
none of the claims involves invention over the prior 
art. In Appeal No. 8093, Finding of Fact |No. 9 (Ap¬ 
pellant’s Appendix, 11), as well as Nos. 10-13 inclusive 
(Appellant’s Appendix, 12) directly relate (o the ques¬ 
tion of invention over the prior art. In Appeal No. 
8094, Finding No. 8 (Appellant’s Appendix, 20), that 
the term “sulphurous material” in the claims in suit 
is broad enough to include the materials described in 
the Swan and the Christians patents, precludes a find¬ 
ing of invention in any of these claims, unless Finding 
No. 8 be wrong. In Appeal No. 8095, Finding of Fact 
Nos. 9 and 10 (Appellant’s Appendix, 29j relate di¬ 
rectly to the fact of no invention in the claijns there in 
suit over the prior art references. The holdings of the 
District Court on the question of fact as to no inven¬ 
tion over the prior art should not be disturbed unless 

449899 — 42—2 
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it be made clear to the court that they are erroneous. 
The judicial function is exhausted when there is found 
to be a rational basis for the conclusions approved by 
the administrative body (Abbot et al. v. Coe, supra). 
It will now be pointed out wherein the facts as to no 
invention as found by the District Court in sustaining 
the Patent Office, have a rational basis. 

2. In Appeal No. 8093, all the claims now involved 
have been held to define no invention over Swan on the 
ground that it is not inventive to use sulphur instead of 
hot tar in view of the Christians patents. The exam¬ 
iner’s reasoning in this respect is set forth in his state¬ 
ment (Appellant's Appendix, 136) and that of the Board 
of Appeals affirming the position of the examiner is set 
forth in the decision of the Board of Appeals (Appel¬ 
lant’s Appendix, 138-139). The basis for this holding 
is that Swan employs a viscous liquid in the drilling of 
a well. The liquid used is coal tar. The Christians 
patents teach the use of either sulphur, asphalt, or coal 
tar pitch for sealing crevices in rock formations. The 
question then arises as to whether a worker in the art 
of drilling a well could, without the exercise of inven¬ 
tion, make use of the teachings in the Christians patent. 
Appellants argue on page 31 of their brief that: 

Reed’s process is in the well drilling art, which 
has no relation whatsoever to the art practiced 
by Christians. 

Appellants, in support of their argument, cite the 
cases of Potts v. Crcager, 155 U. S. 597, and Carnegie 
v. Cambria, 185 U. S. 403. In Potts v. Crcager, supra, 
the court said: 
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As a result of the authorities uponjthis subject, 
it may be said that, if the new use be so nearly 
analogous to the former one that the applicability 
of the device to its new use would ocfeur to a per¬ 
son of ordinaiy mechanical skill, it is only a ease 
of double use, but if the relations between them 
be remote, and especially if the uste of the old 
device produce a new result, it man at least in¬ 
volve an exercise of the inventive faciiilt}^. Much, 
however, must still depend upon the nature of the 
changes required to adapt the device to its new 
use. 

I 

This makes it clear that, if it be obvious to the skilled 
worker to make use of the teachings, even in a remote 
art, there is still no invention so to do. The District 
Court here found, as a fact, that there was no inven¬ 
tion in using sulphur in the Swan procesp. There is 
accordingly a rational basis for the holding of want of 
invention over Swan in view of Christians, j 

Certain of the claims involved in Appeal jNo. 8093 in¬ 
clude additional limitations relating to features of 
keeping the drill string hot and varying the tempera¬ 
ture of a liquid to cause variation in its viscosity. Lack 
of invention as to these features was found in Findings 
of Fact Nos. 10,11, and 12 (Appellant’s Appendix, 12). 
It is submitted that appellants present nothing in their 
brief to show error in these findings. It jis argued at 
page 38 of appellants’ brief that: 

The findings of the District Court, after 
enumerating the patents and publications relied 
upon, and observing (Fd. 11, R. 12) that tem¬ 
perature variations cause a variation in viscos- 
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ity, proceed to build up a patent situation by 
stating successive conclusions of law, namely, 
that “it would not involve invention”; 9, for 
“Swan to use sulphur instead of hot tar”; 10. 
“to keep the drill string hot by a heater”; and 
12 “to vary the degree of heating the drilling 
fluids to suit the conditions encountered for any 
particular drilling location”. 

However, the numbered features in appellants' fore¬ 
going argument are not conclusions of law but relate 
to the questions of invention which are a fact (Abbot 
et al. v. Coe, supra) and were properly placed by the 
District Court under the Findings of Fact (Appel¬ 
lant’s Appendix, 11-12). 

3. As an additional ground of rejection of claims 30, 
31 and 32 in Appeal No. 8093, it was held that these 
claims define no invention over the disclosure of the 
patent to Jackson et al, even though claim 32 specifies 
Seating the casing, since this is old as disclosed by the 
patent to Simmons. The decision of the Board of Ap¬ 
peals as to these claims is set forth in the last para¬ 
graph of R. 139. Finding of Fact No. 13 (Appellant’s 
Appendix, 12) is harmonious with the holding of the 
Board of Appeals. 

4. The claims involved in Appeal No. 8094 are di¬ 
rected to the use of molten “sulphurous material” for 
impregnating the walls of a bore hole so that upon the 
cooling of said material, the walls of the bore become 
self-supporting and impervious to water. The patent 
to Christians, No. 1,327,268, discloses a method of seal¬ 
ing crevices in rock formations in which a hot sealing 
material, such as pitch or asphalt, is used as a sealing 
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phur. 

“like 


medium. The patent to Swan, No. 1,455,010, discloses 
a method of drilling wells in which coal tar is used as 
a drilling liquid. The claims in this application [which 
specified the use of molten sulphur in the drilling of a 
well were allowed. Finding of Fact No. 5 (Appe|lant’s 
Appendix, 19). The claims involved in this appeal, 
however, do not specify sulphur but 1 * sulphurous 
material.” 

The examiner pointed out (Appellant’s Apptendix, 
171) that tar naturally contains some free su 
He also pointed out that “sulphurous” means 
sulphur” and referred to the patent to Christians as 
indicating that asphalt and coal tar pitch are lilje sul¬ 
phur, at least for the purpose of sealing crevices in 
rock formations, which the examiner stated was “for a 
very analogous use” to that here involved. Thjis the 
Christians patent states (Appellant’s Appendix, 221, 
lines 23-27): [ 

I have found from practical operations that, a 
number of different materials, such as ^ulfur, 
asphalt or coal tar pitch, may be used, but I 
believe that unadulterated asphalt is the best 
material for the process. 

In view of the foregoing, it is submitted it was rtghtly 
held by the Patent Office tribunals and the District 
Court that the term “sulphurous materials” is broad 
enough to include the materials mentioned in the Swan 
and Christians patents. 

However, appellants argue further at pp. 40-|42 of 
their brief that, aside from the point just discussed, the 
claims are limited to a material which is “substantially 
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solid at atmospheric temperatures” and urge that this 
point was overlooked by the lower tribunals. It is ar¬ 
gued by appellants that Swan and Christians disclose 
only the use of fluids, not solids, and at page 41 of ap¬ 
pellants’ brief it is urged that “the antithesis of a thing 
cannot be that thing,” citing a decision of this court. 
This may be conceded, but appellants’ arguments re¬ 
quire further analysis of what the Swan and Christians 
patents actually do disclose. Appellants state at page 
41 of their brief that: 

Swan did not disclose this, but something which 
remained a fluid: while Christians deliberately 
employed a fluid, which was not even substan¬ 
tially solid at atmospheric temperatures, but still 
fluid when cold, so that it could be flowed to com¬ 
plete sealing of a crevice. 

It is true that both Swan and Christians disclose the 

use of fluids, and precisely for the same purpose as does 

the appellant Reed—so that the heated fluid material 

may penetrate the crevices or holes and seal them. It 

does not follow from this, however, that the materials 

of the references are not “substantially solid” when 

•/ 

cold, as claimed in the appealed claims. Christians spe¬ 
cifically states in his claim 1 of patent 1,327,268 (Appel¬ 
lant’s Appendix, 223, lines 61-62) that a material is used 
“which is fluid when heated but nearly solid when cool.” 
Obviously “nearly solid,” as disclosed in the reference, 
and “substantially solid,” as claimed in the appealed 
. claims, mean practically the same thing. Neither 
means absolutely solid, but both allow for a slight de¬ 
parture from absolute solidity. 
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Similarly in the Swan patent No. 1,455,010, the mate¬ 
rial is fluid when heated “very hot” (Appellant’s Ap¬ 
pendix, 224, line 99), as described by the patentee, but 
is “of such consistency as to become plastic or even con¬ 
geal at the temperature of the water” (Appellant’s Ap¬ 
pendix, 224, lines 83-85). Surely a material which has 
congealed is not a liquid, as argued by appellants, but is 
clearly more nearly substantially solid, as held by the 
tribunals below. 

As a third distinction over the references in this ap- 
peal, appellants present the argument at page 42 of their 
brief that: 

Moreover, we have here another characteristic 
which sulphur has, namely, that it is iof high den¬ 
sity, that is, 1.8 to 2, as Farnham states, and 
which is not denied. 

It is, of course, conceded that sulphur may have a 
density of 1.8 to 2, as stated by the witness However, 
none of the claims on appeal No. 8094 specifies that the 

i 

density is 1.8 to 2. The only limit as to density in these 
claims is that the density is “high,” and that limit is 
only in claim 5, but in neither of claims 3 or 8. The 
reference patent to Swan clearly states ( Appellant’s 
Appendix, 224, line 20) that the materia] used is “pref¬ 
erably heavier than water,” that is, has a density 
greater than 1. Such a material clearly can be called 
of high density and would therefore not imbart patent¬ 
ability to the claims. The District Couiit so found. 
Conclusion of Law No. 1 (Appellant’s .Appendix, 26). 

5. In Appeal No. 8095, claims 3, 5, 6, and 10 are now 
involved, of which appellants at page 3 ofj their brief 
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indicate claim 6 is typical, claims 6 (Appellant’s 
Appendix, 23) reading as follows: 

6. The method of strengthening an earth for- 
, mation having a bore hole therein, which com¬ 
prises inserting molten sulphur into said bore 
hole, causing said sulphur to impregnate the 
earth formation forming said bore hole, and 
permitting said sulphur to solidify within the 
formation. 

The Board of Appeals (Appellant’s Appendix, 211) 
held the claims of this appeal unpatentable over either 
one of the Christians patents, pointing out that they 
show the use of certain thermoplastics such as asphalt, 
coal tar pitch, sulphur, etc., for sealing crevices in 
wells. 

In discussing the subject matter of typical claim 6 at 
page 43 of their brief, appellants present the argument 
that the Christians patents are first nonanalogous art. 
However, the District Court found, as a matter of fact, 
in Finding of Fact No. 9 (Appellant’s Appendix, 29) 
that no invention was involved in the appealed claims 
over the disclosure of either Christians patent, and this 
is harmonious with the decision of Potts v. Creager, 
155 U. S. 597, supra, even though the Christians patent 
might be in a nonanalogous or a remote art, so the 
question of remote art need not be discussed here. 

Appellants’ second alleged differentiation over the 
Christians patents is presented at page 43 of their 
brief, as follows: 

* * * second, it does not disclose the 
walling of a bore hole, but, at most, the plug¬ 
ging of a bore hole after the material has been 
flowed into the fissures. 
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However, notwithstanding appellants 7 argument, 
what typical claim 6 calls for in this ifespect is “insert¬ 
ing molten sulphur in said bore hole/’ It seems clear 
that this is taught in the Christians disclosures. 

Appellants’ third alleged distinction over the Chris- 
. tians patents, as presented at pp. 43 and 44 of their 
brief, is to the effect that: 

* * * third, Christians does not “impreg¬ 
nate an earth formation forming said bore 
hole,” but rather, he fills fissures. 

It seems obvious that the heated material of Chris¬ 
tians, being applied under force, flows into any open¬ 
ings, large or small, which may be present exactly as 
in the case of appellants’ process and although the 
Christians patents may not use the wbrd “impregnate” 
as does the application of appellant Reed, under the 
circumstances the District Court rightly found lack of 
invention in the subject matter of the appealed claims 
over the patents to Christians. 

Appellants’ fourth alleged distinction over the Chris¬ 
tians patents is presented at page 44 of their brief in 
the argument that Christians does not employ a sul¬ 
phur which can solidify within the formation. The 
argument before the Board of Appeals was that Chris¬ 
tians uses amorphous sulphur and not crystalline sul¬ 
phur. The answer of the Board of Appeals is given 
in the decision (Appellant’s Appendix, 211) and the 
District Court found, in Finding of ^act No. 11 (Ap¬ 
pellant’s Appendix, 29), that: 

11. The Christians patents mention sulphur 
broadly and presumably cover both forms of sul¬ 
phur, crystalline and amorphous. 
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The District Court further found in Finding of Fact 
No. 12 (Appellant’s Appendix, 29) that: 

12. No invention would be involved in trying 
out crystalline sulphur for the purpose in hand 
if it were found that the amorphous form were 
inoperative, especially in view of the patent to 
Jackson et al., where sulphur is used as a sealing- 
off medium. 

Typical claim 10 involved in this appeal, as repro¬ 
duced at page 44 of appellants’ brief, relates to a method 
of cementing well casings. Appellants present the 
argument that the Christians patents involve no method 
of cementing a casing in a well. The patent to Jackson 
et al., however, which was also relied on, definitely dis¬ 
closes the cementing of a casing in a well, as appellants’ 
argument at the top of page 45 of their brief apparently 
concedes. Furthermore, appellants’ argument at page 
45 of their brief further concedes that: 

Reed’s method, it is true, follows the standard 
method of cementing by the employment of a 
hydraulic cement slurry. 

In other words, appellant Reed apparently departs 
from the standard method of cementing by using the 
molten sulphur rather than the hydraulic cement slurry. 
Assuming that the substitution might be patentable, in 
view of the great advantage mentioned at page 45 of 
appellants’ brief, were the use of sulphur not suggested 
by the prior art as a cementing agent, nevertheless on 
the state of the prior art here shown, the patent to 
Jackson et al. does definitely teach the use of molten 
sulphur as a cementing agent. This, it is submitted, 
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furnishes a rational basis for the findings of the lower 
tribunals as to lack of invention over the prior art. 

CONCLUSION 

As to all three appeals, it is respectfully submitted 
that in each case the claims involved were rightly held 
to lack invention over the prior art cited for the reasons 
explained by the examiner in his statements, affirmed 
by the Board of Appeals and sustained by the judgments 
of the District Court. 

In consequence it is therefore accordingly respect¬ 
fully submitted that the judgments of the District 
Court, from which appeal has been taken, are correct 
and should be affirmed. 

W. W. Cochran] 

Solicitor, United States Patent Office, 

Attorney for Appellee. 

Howard S. Miller, 

Of Counsel. 

March 1942. 
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IN THE 


UNITED STATES COURT QF APPEALS 

FOR THE DISTRICT OF COLUMBIA, i 


No. 8093-4-5. 


HOWARD L. REED and FOHS OIL COMPANY, 

I 

Appellants, 


vs. 

CONWAY P. COE, 
Appellee. 


Appeals from the District Court of the United States 
for the District of Columbia. 


REPLY BRIEF FOR APPELLANTS^ 


For convenience we will refer to Brief for Appellants as 
“Reed’s Brief” and to the brief for the Comrpissioner of 
Patents as “Commissioner’s Brief.” 

As stated in Reed’s Brief, page 7, the subject matter of 
the claims involved in the three appeals was, for conven¬ 
ience, set out under subheadings or groups representing dif¬ 
ferent or successively restricted phases of Reed’s inven¬ 
tions, because some of the three applications overlap. In 
the Commissioner’s Brief, page 7, etc., this fornj of presen¬ 
tation was not followed, but was in the order of the ap¬ 
peal numbers. In order, therefore, to avoid cohfusion the 
following table will be convenient, having reference to the 
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groups or phases in Heed’s Brief (pp. 7-8), and the appeal 
numbers in the Commissioner’s Brief, as well as the appli¬ 
cation numbers and the references to the record where the 
claims are found. 

Appeal No. 8093: Application No. 92,541 involves phase I, 
claims 2, 4, 30, 31 and 32, and phase II, claims 3 and 
29 (R. 3-6). 

Appeal No. 8094: Application No. 114,098 involves phase 
II, claims 3 and 8, and phase III, claim 5 (R. 15). 

Appeal No. 8095: Application No. 158,286 involves phase 
IV, claims 6 and 5, and phase V, claims 10 and 3 (R. 
23-4). 

Again the groups or phases will be listed as in Reed’s 
Brief (pp. 7 and 8): 

I. Formation Pressure Control During Drilling, 
n. Wall Building While Drilling a Well. 

III. Drilling a Well. 

IV. Walling a Bore Hole With Molten Sulphur. 

V. Cementing of a Casing Within a Well. 

Typical claims are quoted and discussed in Reed’s Brief 
under the above headings, pages 37, 39, 42, 43 and 44. 


SUMMARY OF ARGUMENT. 

1. The question of invention over prior art is a mixed 
question of law and fact under R. S. 4886 (35 U. S. C. 31). 

2. In distinguishing easy steps from others, expertness 
in the special field is a great advantage. Abbott v. Coe, 
109 F. (2) 449, 451. 

3. The Patent Office did not really understand Reed’s 
contribution to the art; and the expertness of appellants’ 
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evidence in this special field was so preponderating in 
favor of appellants that the judgments of tpe District 
Court should be reversed. 


4. The Commissioner does not contend that 
prior art citations disclose the subject matter of 
claims, and there is no such disclosure. 


any of the 
anv of the 


claim of a 
in st rued in 


5. The questions as to the Christians’ pateijts are not 
inoperativeness of Christians’ procedure, or choice of ma¬ 
terials, but Christians and Deed were dealing with entirely 
different environments in nonanalogous arts and require 
materials having different characteristics; and Christians 
does not disclose the use of the same material or for the 
same purpose as does Reed. 

6. In order to determine the disclosure by a 
prior patent, the claim must necessarily be co 
connection with the description which is a part of the 
same patent; and the question here is not one cf infringe¬ 
ment of the Christians’ patent, but of its disclosure of 
Reed’s specific process. 

7. Christians and others taught the art nothing except 
to avoid Reed’s precept and example and suggested just 
the opposite. 

8. The Commissioner apparently concedes that the Chris¬ 
tians’ patents involve no method of cementing the casing 
in a well, and they do not; while the Jackson patent dis¬ 
closes a method accomplishing a result in an entirely dif¬ 
ferent and impractical way as distinguished frpm Reed’s 
new and practical wav. 

9. The findings of the District Court, following as they 
do those of the Patent Office, are not consistent with the 
evidence, and there is no rational basis for the conclusions 
arrived at by the Patent Office and by the District Court. 
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ARGUMENT. 

As we understand the position taken in the Commis¬ 
sioner’s Brief (pp. 7, etc*.), the Commissioner apparently 
concedes that the claims involved are not anticipated, hut 
counsel argues that “none of the claims involve invention 
over the prior art” (R. 7). To support the judgments of 
the District Court, the argument then proceeds on the 
basis that the holdings of the District Court were “on the 
question of fact as to no invention over the prior art,” 
and that these holdings “should not be disturbed unless 
it be made clear to the court that they are erroneous.” 
The Commissioner, however, apparently concedes (p. 7) 
that there must bo “found to be a rational basis for the 
conclusions approved by the administrative body.” The 
decision of this Court in Abbott v. Coe, 109 P. (2) 449, 
451, is relied upon, so we want to briefly discuss that de¬ 
cision, and wo will, for convenience, quote therefrom. 

In Abbott v. Coo this court did not say that the ques¬ 
tion of invention over the prior art is exclusively a ques¬ 
tion of fact, for under R. S. 4886 (35 U. S. C. 31) that 
question is really a mixed one of law and fact. Indeed, as 
concerns a question of infringement, when the facts are 
not in dispute, the question is one of law. Sanitary Re¬ 
frigerator Co. v. 'Winters, 280 U. S. 30, 36. 

As wo understand this court’s decision, this court did 
not lay down any new rule to be followed in patent cases 
tried in the District Court for the District of Columbia, 
but applied the general rule that the District Court’s 
judgment will be affirmed where it is “consistent with the 
evidence,” or, in other words, has a “rational basis” in 
the evidence, and, of course, “is entitled to great weight” 
and is only to be overcome by clear proof of mistake. 

While, of course, this court gave special force to a 
decision by the Patent Office on “a technical question 






within its field” and of the existence in the Patent Office 
of “equipment for deciding- intricate and technical ques¬ 
tions of this character,” the discussion is concluded with 
the statement, 109 F. (2) 451: 

“In distinguishing easy stops from others, expert¬ 
ness in the special field is a great advantage.” 

Let us now see what the situation is here. It is true the 
Examiner in the Patent Office decided adversely to Reed; 
however, this is not an ordinary case involving simply 
questions of mechanics or even of chemistry, blit this case 
involves the highly specialized art of well drilling and cas¬ 
ing, which, in turn, involves the actual practice!in that art 
and, therefore, the application of the principles |of mechan¬ 
ics and the characteristics of materials to that] art. Nat¬ 
urally an Examiner in the Patent Office cannot be fully 
familiar with the actual practice in that art involving, as 
it must, years of experience involving danger to life and 
limb.* j 

We showed in Reed’s Brief (pp. 37-8) that thfe Examiner 
did not really understand Reed’s contribution; that the 
Board of Appeals did not even understand Reed’s opera¬ 
tion or the operations of the prior art, and thai; the solici¬ 
tor for the Commissioner, who must have been guided by 
the Examiner, did not understand this either, We also 
showed in Reed’s Brief (p. 43) that the Examiner and the 
Board did not even agree as to the applicability of the 
prior art. 

At the trial there was no evidence offered by the Com¬ 
missioner, but he relied upon the views of the Examiner 
and of the Board, who were not subject to cross-examina¬ 
tion and whose views were erroneous as we hgve pointed 
out. Plaintiff, however, offered evidence in the form of the 
testimony, not of a professional patent expert, but of one 

Farnham, highly skilled, not only in the art of yell drilling 
— 

•See discussion in Judge Dawkins’ decision in National Co. v. Shreve¬ 
port Co., 1 F. Supp. 417-9, involving the well drilling art. 
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and casing (R. 34 etc.), but also familiar with the art of 
stopping leaks in dams (R. 65-8) (with which Christians 
deals), as well as familiar with the materials employed. 
(See Reed’s Brief Appendix.) Furthermore, Farnliam was 
amply supported, as to the nonanalogy of the art of well 
drilling and stopping leaks in dams, by literature (Ex. C, 
R. 89-96, and Ex. H, R. 213-14) showing the actual prac¬ 
tice in this unrelated art. The latter Christians’ article 
emphasized the very distinction which we have made with 
reference to the Christians’ patents, mainly relied upon by 
the Patent Office. 

The record shows not only that appellants’ witness, 
Farnham, was unbiased, but that the facts put forward by 
him were not even disputed on cross-examination. Of 
course, the Commissioner did not call any witnesses at all 
to dispute Farnham; nor did the Patent Office even dis¬ 
cuss the two publications on dams and their relation to 
this subject, although they were printed publications ac¬ 
cessible to the Examiner. 

We submit, therefore, that the findings of the District 
Court, following as they do those of the Patent Office, are 
not consistent with the evidence; that there is no rational 
basis for the conclusions arrived at by the Patent Office; 
and that on technical questions the expertness of Appel¬ 
lants’ evidence in this special field was so preponderating 
in favor of appellants that the judgments of the District 
Court should be reversed. 

Returning now to the Commissioner’s Brief, the Com¬ 
missioner concedes (pp. 2, 3) that the inventions involved 
in the first two applications relate to “a method of 
drilling wells” or “a method of drilling a well,” which is 
apparent from both the specifications and the claims in¬ 
volved. As to the third application, the Commissioner 
concedes that the disclosure is of “a method of strength¬ 
ening the walls of a bore hole” and of a “method of secur¬ 
ing a casing within a bore hole,” although the specification 




(R. 176 etc.) again relates to well drilling and pasing of a 
drilled well. 

In discussing the disclosures of the patents relied upon, 
the Commissioner (Br. pp. 3-5) does not eonteijid that the 
Christians patents, particularly relied upon, disclose any 
of the above-noted things, but rather “a method of sealing 
crevices in rock formation or the like,” which turns out 
to be a method of stopping leaks through dams, and not 
methods of well drilling, or bore hole strengthening, or 
casing securing within the bore hole. There is no conten¬ 


tion that the Swan patent 1,307,027 or Jackson 1,S66,522, 
or any of the other citations, discloses any of these things. 

The Commissioner of Patents further concedes that the 
applications and claims in issue involve the following pro¬ 
cedures having reference to the groups noted above: 

S. No. 92,541 involves the employment of a substance, 
such as asphalt or molten sulphur, 


“. . . which is solid at atmospheric temperatures” 
(Br. 2, see Group II); 

and that 

“. . . The applicant circulates such a substance while 
drilling and varies the viscosity of the sijbstance by 
regulating its temperature for the purpose of taking 
care of different formation pressures encountered” 
(Br. 2, see Group I); 


and that 


“. . . The substance is then permitted to solidify in 
the wall to seal and strengthen the bore holes” (Br. 
2, see Group II). 

S. No. 114,098 involves the employment of 

“. . . molten sulphurous material which is solid at 
atmospheric temperatures, which material is circu¬ 
lated during drilling, this material being then allowed 
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to cool and solidify in the wall to strengthen the bore 
hole” (Br. 2, Group III). 

S. No. 158,286 involves the employment of 

“. . . molten sulphur into a bore hole and causing 
said molten sulphur to penetrate the walls of the bore 
hole and solidify therein” (Br. 3, see Group IV), 

and also a method of “securing a casing within a bore 
hole” which 

“. . . consists in pumping molten sulphur down the 
casing in the hole and up behind the casing and per¬ 
mitting solidification” (Br. 3, see Group V). 

In discussing the disclosures of the prior art, the Com¬ 
missioner (Br. 3-5) does not contend that any of the 
citations discloses anv of the above noted things. 

The Commissioner’s Summary of Argument is mislead¬ 
ing (Br. 6-7). Reed’s phase I involves not simply “to vary 
the degree of heating of the drilling fluids,” but, as con¬ 
ceded by the Commissioner (Br. 2), it involves the varia¬ 
tion of the viscosity of the substance by regulation of its 
temperature for the purpose of controlling formation pres¬ 
sures. Reed’s phase II does not simply involve the use of 
“sulphur instead of hot tar” but, as conceded by the Com¬ 
missioner (Br. 2), the material is one which can be “per¬ 
mitted to solidify in the wall.” Reed’s phase III involves 
not simply the use of “sulphurous material,” but, as con¬ 
ceded by the Commissioner (Br. 2), the sulphurous material 
is one which is solid at atmospheric temperatures. Reed’s 
phase IV involves not simply “sulphur,” but, as conceded 
by the Commissioner (p. 3), it involves a sulphur which is 
of such a character that after penetration of the walls of 
the bore hole it will “solidify therein.” 

The difference between Reed’s disclosure of the employ¬ 
ment of a material which is solid at atmospheric tempera¬ 
tures and the material specified by Christians, namely, one 



— 9 — 


which is not solid when cooled, does not involve a question 
of inoperativencss of the Christians’ procedure at all. 
Christians and Reed were dealing with different environ¬ 
ments—Reed with well drilling, walling and casing, and 
Christians with plugging fissures in dams. For 1 is purpose 
Christians requires a material which will still be fluid 
when cold, so that it can be pumped into the fissures even 
when cold. Reed employs the very antithesis, namely, a 
material which is solid when cold. 

The Commissioner’s Argument (Br. 7 etc.) proceeds to 
elaborate on the Summary, which we have shown to be 
misleading. In relying upon the Christians patents and 
quoting therefrom (Br. 11), the Commissioner only quotes 
the general statement on the first page of the Christians 
specification (Br. -21), rather than the following state¬ 
ments in the more specific part of the specification (R. 
*222), giving the necessary characteristics of the material 
which Christians needs for his method, namely: 

. . that it be not absolutely solic. and non- 

fluid when cooled—it must be fluid enough so that a 
moderate hydraulic pressure will force it the necessary 
distance into the crevice or crevices.” 

Reference is however had in the Commissioner’s Brief (p. 
12) to the claims of the Christians patent, specifying that 
the material is “nearly solid when cool,” and it is con¬ 
tended that “nearly solid” means the same as “substan- 
tiallv solid.” However, it is elemental that a claim of a 
patent must necessarily be construed in eonnetetion with 
the description which is a part of the same patent; Ameri¬ 
can Fruit Growers v. Brogdex Co., 283 U. S. 1, (5; and here 
Christians’ specifications are very specific that the material 
should not be solid when cold. 

Of course, the Commissioner is entirely wrong in his 
statement (Br. 12) that the prior art references 
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“. . . disclose the use of fluids, and precisely for the 
same purpose as does the appellant Reed—so that the 
heated fluid material may penetrate the crevices or 
holes and seal them.” 

The last part is clearly not Reed’s use or purpose. What 
Christians does is to plug crevices or holes in a dam, and 
he does not wall a bore hole, but fills it and leaves it filled 
to even plug the hole. Reed walls a bore hole by permit¬ 
ting the material, when molten, to penetrate and plaster 
the walls, but he leaves the hole unfilled for production. 
Christians requires a material which will still be plastic 
when cold, so that when cold it can be forced into the hole 
or crevice in the dam as Christians distinctly states, while 
Reed requires a material which becomes solid when cold, 
so as to form a plaster casing on the inside of the bore hole. 

This attempt of the Commissioner to put forward a prior 
patent as disclosing a thing which the patentee distinctly 
says he does not want, in order to build up a clear disclos¬ 
ure in a later application of the very antithesis, was dis¬ 
posed of by the Court of Appeals for the Third Circuit. 
Gray v. Eastman Kodak Co., 67 F. (2d) 190, as appears 
from the following language of that court: 

. . Edwards taught the art nothing except to avoid 
his precept and example. Like Wermann, Edwards’ 
was not an enlightening and helpful white light, but 
a red light showing what the art should avoid” (1. c. 
192). 

. .In other words, the patent of the man who solved 
the problem and made the metallic plunger work is 
declared void by reason of patents of men which did 
not work and disclosed no such combination as did 
Gray, of a close-wound inner coil and an open-wound 
enveloping outer coil” (1. c. 193). 

The above was also the view of this court in Mathieson 
Alkali Works v. Coe, 99 F. (2d) 443, where this court 
found, 1. c. 445, that the prior art “suggested just the 






opposite.” The following language of this eoiirt is also 
appropriate, in view of Farnham’s distinct conclusions 
as to the disclosure of the Christians patent (jt. Br. 17, 
18), when this court said, 1. c. 445: 

I 

. . The accidental stumbling onto a fact or the 
unintentional statement of a fact, might be donsidered 
sufficiently a part of the prior art to require its in¬ 
vestigation. But a statement so contradictory to fact, 
as this was demonstrated to be, is not a part of the 
prior art.” 

The question is not whether the Christians patent will 
“presumably cover both forms of sulphur,” as stated by 
the Commissioner (Br. 15); for the question here is not 
one of infringement of broad claims, but of disclosure 
of the subject matter of a specific claim. This distinction 
was brought out verv clearlv bv Judge Denison in Currv 
V. Union Co., 230 F. 422, 423: 

“The word ‘equivalency’, as used in the patent law, 
is a relative rather than an absolute term. The device 
of a patent may be the equivalent of that of a prior 
patent, in such sense as to infringe, while the latter 
may not be the equivalent of the former, when the 
second patent is construed as narrowlv as it must be.” 

Xor is the question one of trying out crystalline sulphur 
In the amorphous form if it were found inoperative, as the 
District Court seemed to believe (Comm. Br. p. 16). Chris¬ 
tians distinctly said that lie did not want to use (something 
which solidified, but something which did no^ solidify, 
so it could be forced into the crevice after it was cold. 

The law on the analogy of the arts was fully discussed 
in Reed’s Brief (pp. 33-4) and the quotation by the Com¬ 
missioner from Potts v. Creagor (Br. 9) is not to the con¬ 
trary, but, indeed, supports Reed’s position. Xct only are 
the relations between Christians’ art of plugging fissures 
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and holes in dams and Reed’s art of drilling wells remote, 
as Farnham clearly showed (Reed’s Br. pp. 16, 18), but 
the “nature of the changes required to adapt” the Chris¬ 
tians’ method to oil well drilling, involved not only the 
employment of a material which becomes solid when cold, 
but, indeed, a wholly different application of that very 
material, namely, to the impregnation and walling of a 
bore hole, and later for cementing a casing, leaving an 
open hole for production, while Christians simply tilled 
crevices and even filled the hole. 

The Commissioner’s argument on the question of “high 
density” (R. Br. 13) first overlooks the fact that the ex¬ 
pression “high” is not indefinite. The Eibel Process 
Case, 261 U. S. 45, 66. Second, it is now well established 
in this art that in well drilling a high density fluid is one 
which is substantially in excess of 1.3 (R. 38), and such 
were the character of the claims sustained in National Co. 
v. Shreveport Co., 1 F. Supp. 417. Apart from that fact, 
however, the claims in question all contain the expression 

that the material is one which is also “substantiallv solid 
• •/ 

at atmospheric temperature.” 

When we come to Group V, namely, “Cementing of a 
Casing Within a Well” in the manner set forth in the 
claims in issue, the Commissioner has no pertinent prior 
art at all. The Commissioner concedes that the Reed 
process (Br. 3): 

“. . . consists in pumping molten sulphur down 

the casing in the hole and up behind the casing and 
permitting solidification.” 

The Commissioner apparently concedes (Br. 16) that the 
Christians patents “involve no method of cementing a 
casing in a well.” Of course, they do not, because there 
is simply a pipe in a hole for conducting the sealing fluid 
to the fissures and even closing the pipe, and not any 
procedure of cementing the outside of the casing and clos- 
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ing off the formation around the casing 1 , leaving 1 a hole in 
the casing for production. It is true Jackson discloses a 
method of cementing a casing, but in an entirely different 
way, and an impractical way, as that was sliowii by Farn- 
ham (R. 71). The impracticability can well be visualized 
when we consider a plug on the end of a casing and an at¬ 
tempt to lower such casing perhaps thousands of feet 
down into a well, and then melting the plug, hoping that 
it will go into the formation if the casing with its plug 
should ever reach bottom. 

The question is not whether sulphur was suggested by 
the prior art as a cementing agent, but whether the prior 
art disclosed the employment of sulphur by th|e practical 
method disclosed by Reed. The Jackson patent certainly 
did not disclose it, and admittedlv Christians did not dis- 

l 

close a method of cementing a casing at all. Reed’s proc¬ 
ess is certainly a patentable process under the decisions 
cited in Reed’s brief (p. 45). That Reed’s process is a 
solution of a difficult problem was shown by the highly 
skilled and qualified Farnham (R. Br. 12, 13, 13, 19). 

CONCLUSION. 

In a patent case, as in any other case, the history of the 
art is important. The drilling and casing cementing of 
wells is very old and long antedates the references in this 
record. Swan, who used asphalt and tar, applied for his 
patent in 1918 (R. 215), and for another one in 1919 (R. 
224). Nothing was ever done with these, as Farnham tes¬ 
tified (R. G4), but what thereafter came into use for drill¬ 
ing were weighting materials of the Stroud patent, applied 
for in 1922, and discussed by Judge Dawkins in the Shreve¬ 
port case. That the Christians patents, applied for in 1919 
(R. 220) and in 1926 (R. 238) and published ip 1928 (R. 
213), had no effect on this art of well drilling and casing 
cement is apparent from the record. The Jackson applica¬ 
tion was applied for in 1931 and has never gonb into use, 
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but the old method of cementing by Portland cement has 
continued with its uncertainties, as shown by Farnham 
(Reed’s Br. 12-13). 

With the evidence before this court, it is clear that if 
the prior art had taught what applicant has taught it, it 
surely would have been adopted, at least we would find 
some inkling of it in prior patents and publications, of 
which the Patent Office cited both. Surely, if it had been 
in use, the cross-examination of Farnham, with his experi¬ 
ence dating from the year 1924, would have brought it out. 

Reed is not seeking all-embracing claims, but the claims 
are very restricted and cover only that which Reed has in¬ 
vented and which clearly distinguishes from the prior art. 
The claims accurately specify this invention, and it is not 
contended by the Patent Office that they are indefinite or 
fail to specify just what is contended by Reed. 

It is, therefore, respectfully submitted that the judg¬ 
ments of the District Court should be reversed with direc¬ 
tions to authorize the Commissioner to issue the patents to 
Reed on the claims in issue. 

Respectfully submitted, 

JOHN H. BRUXINGA, 

Attorney for Appellants, 

1004 Market Street, 

St. Louis, Missouri. 

CHARLES E. RIORDON, 

Of Counsel, 

852 National Press Bldg., 

Washington, D. C. 


October 7, 1942. 









